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INTRODUCTION 


Since  1987,  the  United  States  Department  of  Defense  (DOD) 
provided  support  to  the  National  Science  Resources  Center  (NSRC) 
for  a  special  Secretary  of  Defense  (SECDEF)  project  targeted  at 
improving  the  teaching  of  science  in  our  nation's  schools.  The 
goals  established  for  this  project  included: 

1)  identifying  school  systems  with  exemplary  elementary 
science  programs  that  could  serve  as  models  for  other 
school  districts; 

2)  forming  a  network  of  people  and  institutions  to 
facilitate  the  sharing  of  ideas  and  resources  for 
improving  science  teaching  in  elementary  schools; 

3)  assessing  the  needs  of  school  districts; 

4)  developing  and  maintaining  a  collection  and  information 
database  of  effective  elementary  science  teaching 
materials  to  serve  as  resources  for  school  systems; 

5)  developing  and  publishing  an  annotated  resource  guide 
of  effective  elementary  science  teaching  resources; 

6)  developing  and  disseminating  a  set  of  hands-on 
elementary  science  teaching  units  for  use  in  grades  one 
through  six; 

7)  providing  a  program  of  leadership  development 
activities  for  educators  and  scientists  to  bring  about 
reform  in  science  education  in  their  local  communities; 

8)  disseminating  information  about  effective  teaching 
resources,  sources  of  expertise,  and  program 
improvement  strategies  to  teachers  and  school  system 
administrators;  and 

9)  providing  technical  assistance  to  local  school 
districts  that  are  working  to  develop  and  sustain 
effective  hands-on  science  programs. 
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The  project  plan  was  based  on  a  review  of  the  research 
identifying  the  problems  and  needs  related  to  K-12  science 
education  today;  a  study  of  DOD  precollege  science  education 
programs;  research  findings  concerning  the  content  and 
organization  of  effective  science  instruction;  theories  of 
organizational  change;  an  understanding  of  the  context  in  which 
organizational  change  must  occur  in  the  schools;  and  the 
experience  the  NSRC  has  gained  in  bringing  about  reforms  in 
science  education.  The  project  plan  was  also  based  on 
discussions  with  hundreds  of  teachers,  scientists,  science 
educators,  school  system  administrators,  and  other  educational 
leaders. 

The  plan  of  operation  for  the  project  included  consultation 
with  the  NSRC  Advisory  Board,  and  a  comprehensive  program  of 
activities  designed  to  reform  science  education.  A  list  of  the 
NSRC  Advisory  Board  along  with  the  NSRC  brochure  is  contained  in 
Appendix  A. 

The  design  of  the  plan  paid  special  attention  to  the 
following  issues  that  recent  studies  of  precollege  science 
education  have  identified: 

•  Reform  efforts  need  to  focus  on  the  learning  needs  of 
all  children,  paying  special  attention  to  the  needs  of 
under-represented  minorities  and  the  handicapped; 

•  Reform  efforts  should  be  based  on  learning  principles 
that  derive  from  research  and  from  well-tested 
experience; 

•  Reform  efforts  need  to  be  systemic  and  comprehensive, 
dealing  with  all  components  and  levels  of  the 
educational  system; 

•  To  bring  about  significant  change  in  the  schools, 
reform  efforts  need  to  be  collaborative,  involving 
school  board  members,  superintendents  of  schools, 
principals,  parent  groups,  university  faculty,  and 
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leaders  from  business  and  industry,  as  well  as  teachers 
and  science  educators;  and 

•  To  be  successful,  sustained  reform  efforts  are  needed, 
efforts  that  continue  to  operate  over  a  decade  or 
longer. 

In  all  of  the  project  activities,  participation  by  DODDS  and 
by  other  school  systems  serving  children  of  military  personnel  in 
the  United  States  was  given  priority. 

The  project  was  directed  by  the  National  Science  Resources 
Center,  (NSRC) ,  which  is  operated  jointly  by  the  National  Academy 
of  Sciences  and  the  Smithsonian  Institution.  The  resources  and 
support  of  both  of  these  institutions  provided  the  NSRC  with  a 
unique  capacity  to  marshall  the  energies  of  leaders  in  science, 
education,  and  industry  across  the  country,  and  enabled  them  to 
bring  about  reforms  in  science  education. 
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ACCOMPLISHMENTS 


Based  on  research  and  a  well-designed  plan  of  action,  the 
NSRC  initiated  the  special  Secretary  of  Defense  project  to 
improve  science  teaching  in  elementary  schools,  with  special 
emphasis  on  DODDS  and  other  schools  serving  children  of  military 
personnel  in  FY  1987.  During  the  past  five  years,  the  NSRC  has 
accomplished  the  following: 


I.  Studied  DOD  Precollege  Science  and  Mathematics  Education  Programs 

During  the  first  year  of  the  project,  the  NSRC  interviewed 
representatives  and  reviewed  the  materials  produced  by  the 
following  DOD  programs  that  support  the  improvement  of  precollege 
science  and  mathematics  education: 

•  DOD  Apprenticeship  Programs 

•  DOD  Teacher  Internship  Programs 

•  DOD  Partnership  Programs 

•  DOD  Dependents  Schools 

•  U.S.  Army  National  Science  Center  for 
Communications  and  Electronics  (Fort  Gordon, 
Georgia) 

•  The  "Second  Career"  joint  initiative  by  the  U.S. 
Secretary  of  Defense  and  the  U.S.  Secretary  of 
Education  to  encourage  retired  military  personnel 
to  become  teachers  and  administrators 

In  carrying  out  this  study,  the  NSRC  exchanged  materials  and 
established  links  with  personnel  coordinating  the  above-named  DOD 
programs.  The  DOD  personnel  interviewed  were  provided  with 
information  about  the  National  Science  Resources  Center  and  were 
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invited  to  identify  ways  in  which  the  NSRC  might  assist  them  in 
achieving  program  goals.  The  NSRC  submitted  a  report  of  its 
findings  and  recommendations  to  DOD  in  October  1987.  This  report 
recommended  that  the  Department  of  Defense  expand  the  focus  of 
its  science  and  math  education  programs  to  include  more  emphasis 
at  the  elementary  school  level,  in  order  to  prepare  and  motivate 
children  to  take  additional  science  and  math  courses  in  secondary 
school . 


II.  Designed  a  Comprehensive  Fonr-Year  Program  of  Activities  to  Improve  the 

Teaching  of  Science  in  Elementaiy  Schools  throughout  the  Nation  and  Overseas 

The  results  of  the  study  described  above  led  the  NSRC  to 
design  a  four-year  program  of  activities  to  improve  the  teaching 
of  science  in  elementary  schools  throughout  the  nation  and 
overseas.  The  project  was  designed  to  develop  and  disseminate 
quality  science  resource  materials  and  to  organize  a  program  of 
leadership  development  and  other  outreach  activities  to  help 
school  districts  improve  their  elementary  science  programs.  The 
project  activities  included  strategies  to  build  on  and  extend  the 
NSRC's  current  links  with  DODDS  and  other  schools  serving 
children  of  military  personnel,  as  well  as  other  DOD-sponsored 
programs  supporting  the  improvement  of  precollege  science  and 
mathematics  education. 


III.  Implemented  the  Program  of  Activities  to  Improve  the  Teaching  of  Science  in 
Elementary  Schools  throughout  the  Nation  and  Overseas 

Identified  School  Systems  with  Exemplary  Elementary  Science 
programs.  The  NSRC  initiated  activities  to  improve  science 
teaching  in  elementary  schools  by  first  identifying  school 
systems  with  exemplary  elementary  school  science  programs.  The 
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districts  served  as  sources  of  expertise,  curriculum  resources, 
and  practical  experience  for  DODDS  and  other  school  systems 
working  to  incorporate  hands-on  science  programs  into  their 
elementary  school  curricula.  The  school  systems  with  exemplary 
elementary  science  programs  identified  by  the  NSRC  are  listed  in 
Table  1.  The  criteria  used  to  identify  these  exemplary 
elementary  science  programs  were  based  on  those  developed  by 
Project  Synthesis  (Harms  and  Yager,  1981)  and  are  summarized 
below. 

•  The  development  of  the  young  child's  intellect  should 
be  the  major  focus  of  elementary  science  instruction, 
rather  than  the  development  of  detailed  concepts  in 
preparation  for  secondary  school  science. 

•  The  science  program  should  excite  children's  curiosity, 
build  their  interest  in  the  world,  and  provide  them 
with  opportunities  to  practice  the  methods  of  science. 

•  Science  process  skills  should  be  developed  through 
experiences  with  phenomena  that  are  observed, 
described,  compared,  and  analyzed. 

•  The  elementary  science  curriculum  should  emphasize  the 
development  of  problem-solving  skills;  address 
important  issues  involving  science  and  society;  include 
the  study  of  a  variety  of  topics  in  the  life,  earth, 
and  physical  sciences;  and  develop  an  awareness  of 
career  opportunities  in  science. 

•  The  elementary  science  program  should  provide  frequent 
opportunities  for  students  to  discuss  their 
observations  and  to  debate  the  alternative  solutions  to 
problems. 

>  All  children  should  have  equal  access  to  science 
instructional  resources  from  teachers  who  have 
sufficient  experience  and  knowledge  to  be  confident 
about  teaching  science. 
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Table  1 


School  Districts  With 
Exemplary  Elementary  Science  Programs 


School  District 

Elementary 

schools 

Elementary 

teachers 

Elementary 

students 

Anchorage  City  Schools 

Anchorage,  Alaska 

54 

1,116 

20301 

Fairfax  County  Public  Schools 

Fairfax,  Virginia 

120 

3,249 

51,627 

Highline  School  District 

Seattle,  Washington 

21 

261 

8349 

Jefferson  County  Public  Schools 

Lakewood,  Colorado 

80 

2,070 

39,784 

Mesa  UniHed  School  District 

Mesa,  Arizona 

39 

1324 

35,017 

Milwaukee  City  Schools 

Milwaukee,  Wisconsin 

104 

2350 

54,924 

Monroe  2*OrIeans  Counties  Board 
of  Cooperative  Education  Services 
Spencerport,  New  York 

407 

1,116 

103,125 

Multnomah  County  Education  Service  District 
Portland,  Oregon 

103 

2342 

49,000 

Schaumburg  School  District 

Schaumburg,  Illinois 

20 

449 

11395 

School  District  of  Philadelphia 

Philadelphia,  Pennsylvania 

172 

5,033 

106357 

TOTAL 

1,120 

19,910 

480,479 
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•  Teachers  should  exhibit  an  understanding  of  the  stages 
of  cognitive  development  in  children  and  should 
demonstrate  the  ability  to  use  teaching  strategies  that 
are  appropriate  to  these  stages. 

•  School  district  policy  should  provide  for  an  adequate 
amount  of  time  dedicated  to  the  teaching  of  science  in 
the  elementary  school  curriculum. 

•  The  school  district  should  provide  teachers  with 
sufficient  science  apparatus  to  enable  each  child  to 
work  with  concrete  materials,  and  should  develop  an 
effective  logistical  system  for  supplying  science 
apparatus  and  materials  to  teachers. 

The  NSRC  will  use  the  above  criteria  to  identify  additional 
school  districts  with  exemplary  elementary  science  programs 
following  the  completion  of  the  project. 

Created  A  Resource-Sharing  Network  of  People  and 
Organizations.  During  the  past  five  years,  the  NSRC  developed 
and  maintained  an  active,  nationwide  network  of  educators  and 
scientists.  This  network  has  functioned  as  the  NSRC's  link  to 
individuals  and  organizations  that  are  working  to  improve  the 
teaching  of  science  in  the  nation's  schools.  Through  the  NSRC 
Network,  sources  of  expertise,  resource  materials,  and  program 
improvement  strategies  have  been  identified  and  information  about 
them  disseminated.  The  Network  is  composed  of  teachers  and 
administrators  from  school  districts  with  exemplary  elementary 
science  programs,  and  those  that  are  just  beginning  to  develop 
hands-on  elementary  science  programs,  as  well  as  scientists, 
science  educators,  corporate  leaders,  school  board  members, 
government  officials,  PTA  representatives,  and  other  community 
representatives  who  are  involved  in  activities  to  support  the 
improvement  of  K-12  science  education  in  the  schools. 
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The  NSRC  computerized  database  of  network  members  currently 
contains  approximately  16,000  people.  Individuals  and 
organizations  will  continue  to  be  added  to  the  database  as  they 
are  referred  to  the  NSRC  or  as  they  respond  to  publicity  about 
NSRC  activities.  Names  currently  in  the  NSRC  Elementairy  Science 
Network  may  be  obtained  by  DOD  upon  request. 

Assessed  Needs  of  School  Systems.  In  1986,  the  NSRC  held 
the  National  Conference  on  the  Teaching  of  Science  in  Elementary 
Schools  at  the  National  Academy  of  Sciences  and  the  Smithsonian 
Institution.  In  attendance  were  more  than  one  hundred  teachers, 
science  educators,  and  scientists  who  exchanged  views  on 
elementary  science  education.  Over  a  three-day  period, 
participants  reviewed  the  state  of  science  teaching  in  the 
nation's  elementary  schools,  heard  reports  from  science 
supervisors  and  other  school  system  personnel  that  had 
implemented  exemplary  elementary  science  programs,  and  made 
recommendations  to  guide  future  efforts.  Participants  included 
Dale  Hunter,  former  Chief  of  the  Curriculum  Branch  of  the 
Education  Division  of  DODDS,  and  Barbara  Clark,  former  Science 
Coordinator,  Curriculum  Branch,  Education  Division  of  DODDS. 

The  recommendations  of  needs  that  emerged  from  this 
conference  were  published  in  a  brochure,  "Science  for  Children: 

An  Agenda  for  Action."  These  recommendations  were  disseminated 
in  1989  to  the  16,000  superintendents  of  schools,  the  1,000 
members  of  the  National  Science  Supervisors  Association,  the  88 
members  of  the  Council  of  State  Science  Supervisors,  and  the 
10,000  members  of  the  NSRC  Elementary  Science  Network,  which 
included  all  DODDS  elementary  schools  and  science  coordinators. 

A  copy  of  the  brochure  which  was  submitted  to  DOD  in  October  1989 
is  enclosed  in  Appendix  B. 

After  this  conference,  the  NSRC  continued  its  assessment  of 
school  district  needs  related  to  science  education  by  holding 
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discussions  with  scientists,  teachers,  school  system  science 
supervisors,  principals,  superintendents  of  schools,  PTA 
presidents,  science  museum  educators,  business  leaders,  and 
representatives  from  scientific  and  professional  organizations. 
These  discussions  included  administrators  from  many  large  urban 
school  districts  and  the  science  coordinators  from  each  of  the 
five  regions  -  DODDS  Atlantic,  DODDS  Germany,  DODDS 
Mediterranean,  DODDS  Pacific,  and  DODDS  Panama.  From  these 
discussions,  the  NSRC  obtained  an  understanding  of  the  special 
needs  of  DODDS,  as  well  as  the  special  problems  of  large  urban 
school  systems. 

From  these  discussions,  the  NSRC  identified  elementary 
science  materials  that  had  been  used  successfully  by  large 
numbers  of  elementary  school  teachers;  designs  for  effective 
teacher  in-service  education  programs;  effective  materials 
support  systems  that  supply  elementary  school  teachers  with 
science  equipment  and  materials;  and  sources  of  assistance  and 
expertise  for  improving  science  teaching  in  elementary  schools. 

As  a  result  of  these  contacts,  ongoing  communications  were 
facilitated.  The  staff  from  these  school  systems  have 
communicated  frequently  with  the  NSRC  staff  and  with  other 
members  of  the  NSRC  Network  to  obtain  suggestions  for  improving 
their  elementary  science  programs. 

Developed  and  Disseminated  NSRC  Hands-on  Elementary  Science 
Teaching  Units.  In  response  to  school  district  needs  for 
effective  hands-on  science  curriculum  units,  the  NSRC  initiated 
the  development  of  hands-on  elementary  science  teaching  units  for 
use  by  elementary  school  children  and  teachers  in  grades  one 
through  six  in  1988.  Developed  in  cooperation  with  school 
districts  across  the  country,  the  curriculum  units  involve 
children  in  hands-on  investigations  of  scientific  phenomena  that 
enable  them  to  learn  science  by  doing  science. 
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These  modular  eight-week  units  focus  on  important,  age- 
appropriate  topics  in  the  life,  physical,  and  earth  sciences  and 
technology,  while  simultaneously  developing  their  critical- 
thinking  and  problem-solving  skills.  The  units  are  designed  to 
make  science  instruction  more  meaningful  to  children  and  more 
manageable  for  elementary  school  teachers.  The  units  also  link 
science  with  other  curriculum  areas,  including  mathematics, 
language  arts,  social  studies,  and  art.  In  addition,  the 
elementary  science  teaching  units  utilize  kits  of  inexpensive 
equipment  and  materials  that  school  systems  can  easily  assemble 
and  maintain.  Additional  information  about  the  units  can  be 
found  in  Appendix  C. 

The  science  activities  generated  at  the  NSRC's  1987 
Elementary  Science  Workshop  produced  ideas  for  the  units  to  be 
developed  by  the  project  (See  list  of  participating  school 
districts  on  Table  2  on  the  next  page) .  Using  these  ideas  and 
additional  research,  the  staff  began  work  in  the  NSRC  laboratory, 
where  materials  were  investigated  and  outlines  for  unit  lessons 
were  prepared. 

During  this  phase  of  the  unit  development  process,  the 
research  associates  reviewed  the  teaching  resources  and 
literature  related  to  the  topic  under  development.  A 
brainstorming  session  was  conducted  with  master  elementary  school 
teachers  and  scientists  to  generate  innovative  ideas  for  hands-on 
science  activities.  The  proposed  activities  were  discussed  with 
teachers  and  science  coordinators  from  districts  with  exemplary 
elementary  science  programs.  Using  this  information  and  the 
results  of  experimentation  in  the  NSRC  laboratory,  the  unit 
development  team  then  developed  an  outline  for  the  unit's  content 
and  activities. 
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Table  2 


1987  National  Science  Resources  Center  Elementary  Science  Workshop 

Participating  School  Districts 


School  District 

Elementary 

schools 

Elementary 

teachers 

Elementary 

students 

Anchorage  City  Schools 

Anchorage,  Alaska 

54 

1,116 

20401 

Baltimore  City  Public  Schools 

Baltimore,  Maryland 

120 

2,862 

56,674 

Department  of  Defense  Dependents 

Schools  (DoDDS-Germany  Region) 

105 

NA 

49,098 

District  of  Columbia  Public  Schools 

Washington,  DC 

120 

3,291 

50,239 

Fairfax  County  Public  Schools 

Fairfax,  Virginia 

120 

3,249 

51,627 

Highline  School  District 

Seattle,  Washington 

21 

261 

8449 

Jefferson  County  Public  Schools 

Lakewood,  Colorado 

80 

2,070 

39,784 

Kalamazoo  Science  and  Mathematics 

Center,  Kalamazoo,  Michigan 

63 

828 

18,937 

Mesa  Unified  School  District 

Mesa,  Arizona 

39 

1,524 

35,017 

Multnomah  County  Education  Service  District 
Portland,  Oregon 

103 

2,242 

43403 

New  York  City  Public  Schools, 

District  3,  New  York,  New  York 

17 

191 

8,749 

Schaumburg  School  District 

Schaumburg,  Illinois 

20 

449 

11476 

School  District  of  Philadelphia 

Philadelphia,  Pennsylvania 

172 

5,033 

106457 

TOTAL 

1,034 

23,116 

507,062 
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To  ensure  that  the  materials  were  effective  for  children  and 
teachers  in  actual  classroom  settings,  particularly  minority 
children  in  inner  city  schools,  the  unit  development  process 
included  two  phases  of  testing  with  students  and  teachers  in 
classrooms  across  the  country — trial  teaching  and  national  field 
testing.  The  units  were  first  trial  taught  with  children  in  the 
District  of  Columbia  Public  Schools.  The  staff  used  the 
information  obtained  from  the  trial-teaching  process  to  prepare  a 
field-test  version  of  the  teacher's  guides,  and  student  activity 
books  for  each  of  the  units. 

Following  preparation  of  the  field-test  edition  of  the 
materials,  each  unit  was  then  tested  with  elementary  school 
children  in  different  school  districts  across  the  country.  The 
sites  were  selected  to  ensure  that  a  wide  variety  of  school 
settings  and  cultural,  ethnic,  and  socioeconomic  backgrounds  were 
represented.  Those  districts  that  were  field  test  sites  from 
1989-1992  are  noted  on  Table  3  on  page  14.  The  ethnic 
composition  of  these  school  districts  is  summarized  in  Table  4  on 
pages  15  and  16. 

A  coordinator  was  selected  for  each  field-test  site.  This 
individual,  typically  the  science  coordinator  for  the  district, 
recruited  elementary  school  teachers  to  field-test  the  materials, 
conducted  a  workshop  for  these  teachers,  and  organized  a 
follow-up  discussion  session  with  them. 

To  prepare  the  field-test  teachers  for  this  phase,  they  were 
sent  the  necessary  materials — the  teacher's  guide,  a  set  of  the 
student  activity  books,  a  set  of  the  science  readers,  and  a  kit 
of  the  science  materials  needed  to  teach  the  unit.  After 
participating  in  a  workshop  to  introduce  them  to  the  unit,  the 
field-test  teachers  spent  six  to  eight  weeks  using  the  materials 
with  their  students. 
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Table  3 


Science  and  Technology  for  Children 
1989-1992  Field-testing  Sites 


Table  4 


Science  and  Technology  for  Children: 
Ethnic  Composition  and  Student  Enrollment  of 
1989-1992  Field-testing  Sites 


School  District 

Percentage  of  enrollment 

Actual  enrollment 

American  Indian 

Asian  or  Pacific 
blander 

Hbpanic 

Black,  not 

Hbpanic  origin 

White,  not 

Hbpanic  origin 

Other 

Elementary 

students 

Total  students 

1.  Huntsville  City  School  System.  Huntsville,  AL 

0 

0 

0 

34 

66 

0 

12401 

24.338 

2.  Anchorage  City  Schools,  Anchorage,  AK 

KE 

IB 

8.1 

73.1 

21.402 

46.715 

3.  Mesa  Unified  School  District,  Mesa.  AZ 

3 

2 

10 

2 

83 

m 

35,017 

61,839 

4.  Antioch  Unified  School  District,  Antioch,  CA 

1.1 

5.8 

17 

33 

KB 

0 

8,211 

13,738 

5.  Fresno  Unified  School  District,  Fresno,  CA 

■E 

IBS 

10 

32 

0 

44,873 

72000 

6.  Los  Angeles  Unified  School  DistrictAlSC/Los  Angeles,  CA 

3 

Kin 

ws\ 

1.9 

347,607 

790.523 

7.  Redwood  City /Menlo  Park  School  Districts, 

San  Mateo,  CA 

3 

5.7 

41.8 

4.8 

47.4 

0 

7,740 

9,764 

8.  San  Francisco  Unified  School  District,  San  Francisco,  CA 

<1 

47 

19 

19 

14 

0 

29,053 

62345 

9.  Academy  School  District  20,  Colorado  Springs,  CO 

mu 

2.2 

33 

EifI 

0 

5,740 

12381 

10.  Alamosa  School  District  RE-1 1 J,  Alamosa,  CO 

3 

47 

3 

52 

0 

1275 

■ESS 

1 1 .  Jefi'erson  County  Public  Schools,  Lakewood,  CO 

m 

2.6 

■E 

wm 

87 

0 

46,453 

81,880 

12.  Hartford  Public  Schoob,  Hartford,  CT 

■n 

1.4 

EBB 

KS 

0 

16,237 

25,015 

13.  Dbtrict  of  Columbia  Public  Schoob.  Washington,  DC 

<1 

4 

91 

■B 

wm 

51.174 

87.700 

14.  Christina  School  District,  Newark.  DE 

1 

1 

3 

n 

■F3 

0 

10.000 

16.500 

IS.  Fulton  County  School  Dbtrict,  Atlanta,  GA 

2.8 

itn 

KB 

23.415 

46,989 

16.  Idaho  School  District  25,  Pocatello,  ID 

<1 

<1 

m\ 

1 

wm 

0 

7318 

13.802 

17.  Consolidated  School  Dbtrict  54,  Schaumburg,  IL 

<1 

9 

wm 

B 

16,780 

16,780 

18.  Palatine  Public  Schoob  Dbtrict  IS,  Palatine,  IL 

<1 

6 

9 

3 

wm 

0 

7,018 

10,424 

19.  Elkhart  Community  Schoob,  Elkhart.  IN 

d 

1 

2 

16 

81 

0 

6.446 

11,175 

20.  Iowa  City  Community  School  Dbtrict,  Iowa  City,  lA 

5:1 

KQ 

42 

88.6 

0 

5,641 

9.690 

21.  Unified  School  Dbtrict  500,  Kansas  City,  KS 

<1 

1.9 

KS 

l!?i13 

0 

11,134 

22011 

22.  Fayette  County  Public  Schools,  Lexington.  KY 

■9 

13 

<1 

WSl 

dn 

wm 

16,480 

32150 

23.  Iberville/West  Baton  Rouge  Parish  School  Dbtricts, 

Port  Allen.  LA 

■ 

.001 

.001 

60 

■ 

m 

4,823 

9,141 

24.  Maine  School  Administrative  Dbtrict  58,  Kingfield,  ME 

■C 

0 

0 

mi 

B 

B 

787 

1.150 

25.  Montgomery  County  Public  Schoob,  Rockville,  MD 

mi 

n 

8 

mn 

B 

B 

59.367 

107.783 

26.  Cambridge  Public  Schoob.  Cambridge.  MA 

0 

8 

n 

31 

B 

0 

B551 

7,709 

27.  Fall  River  Public  Schoob,  Fall  River,  MA 

<1 

KEJ 

HS 

wm 

KB 

0 

6,950 

12473 

28.  Battle  Creek  Area  Schools.  Battle  Creek.  MI 

<1 

<1 

2 

14 

B 

B 

15.050 

26.852 

29.  Midland  Public  Schoob.  Midland.  MI 

<1 

2 

1 

2 

B 

0 

4368 

8347 

30.  Traverse  City  Pubbc  Schoob.  Traverse  City.  MI 

1 

<1 

<1 

<1 

B 

0 

5.991 

10.261 

3 1 .  The  School  Dbtrict  of  Kansas  City,  Kansas  City.  MO 

<1 

wm 

wm 

B 

0 

18,896 

34,348 

32.  St.  Joseph  School  Dbtrict,  Sl  Joseph.  MO 

n 

I 

5 

B 

0 

6,941 

12467 

33.  Nashua  School  Dbtrict  Nashua.  NH 

<1 

■s 

KS 

KS 

Eifi 

0 

7.117 

11,884 

34.  Las  Cruces  Public  Sdioob  District  2  Las  Oucea,  NM 

1 

HQ 

K] 

1 

B 

0 

9.100 

18,100 

35.  Sanu  Rosa  Consolidated  Schools  No.  8.  Santa  Rosa.  NM 

wm 

<1 

n 

<1 

7 

0 

518 

825 

36.  Buffalo  Public  Schools.  Buffalo.  NY 

MB 

1.1 

KS 

KB 

B 

29.602 

48.252 
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School  District 

Percentage  of  enrollment 

Actual  enrollment 

American  Indian 

Asian  or  Pacific 
blander 

Hispanic 

Black,  not 

Hbpanic  origin 

White,  not 

Hispanic  origin 

Other 

Elementary 

students 

Total  students 

37.  Charlotte  Mecklenbure  Schools,  Charlotte,  NC 

<1 

■a 

39 

B 

41.142 

74,595 

38.  Turtle  Mountain  Schools,  Belcourt,  ND 

97 

wm 

0 

2 

mi 

1,691 

2,193 

39.  Cleveland  Public  Schools,  Cleveland.  OH 

<1 

1 

■3 

24 

0 

42,322 

72.116 

40.  Multnomah  County  Education  Service  District, 

Portland.  OR 

2 

6 

3 

10 

79 

0 

50,000 

90,000 

41.  GreenvUle  County  School  District,  Greenville,  SC 

<1 

<1 

<1 

26 

72 

26,189 

53,049 

42.  Fort  Bend  Independent  School  District,  Suear  Land,  TX 

<1 

9 

15 

26 

49 

<1 

19.779 

40.471 

43.  Albemarle  County  Public  Schools.  Charlottesville,  VA 

<1 

<1 

<1 

11 

85 

mm 

5.072 

10,188 

44.  Alexandria  City  Public  Schools,  Alexandria,  VA 

<1 

mm 

13 

47 

34 

0 

5325 

9.239 

45.  Fairfax  County  Public  Schools.  Fairfax,  VA 

3 

■Q 

ITifl 

.1 

72,809 

131,994 

46.  Hiehline  School  District,  Seanle,  WA 

mi 

CS2 

5.1 

mi 

BB 

9357 

17,008 

47.  Spokane  Public  School  District  81,  Spokane,  WA 

33 

2.9 

13 

2.7 

89.6 

17.847 

30,755 

48.  Mercer  County  Schools,  Princeton.  WV 

0 

<1 

<1 

B 

■D 

6.197 

11,635 

49.  The  Einstein  Project,  Inc.,  Green  Bay.  WI 

wm 

4 

1 

1 

91 

3. 

21,083 

38,230 

50.  Milwaukee  City  Schoob,  Milwaukee,  WI 

mu 

K1 

<1 

8 

91 

B 

6,197 

11,635 

51.  Department  of  Defense  Dependents  Schoob 

mm 

mm 

18.473 

NA 

TOTAL 

2373.195 
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At  the  completion  of  this  process,  the  project  director  in 
charge  of  NSRC  curriculum  development  traveled  to  each  site  to 
meet  with  the  site  coordinator,  the  field-test  teachers,  and 
their  students  to  obtain  infomnation  on  how  the  hands-on  science 
units  worked  in  the  classroom.  George  Hein  and  Sabra  Price,  the 
project's  evaluation  consultants  from  Lesley  College  in 
Cambridge,  Massachusetts,  interviewed  all  of  the  field-test 
teachers  and  reviewed  a  sample  of  the  students'  work  products. 
Their  findings  were  then  reported  to  the  STC  project  staff. 
Formative  evaluation  data  obtained  from  the  field-test  sites 
helped  the  staff  revise  the  units  prior  to  publication. 

In  addition  to  field  testing  data  obtained  from  the  meetings 
with  teachers  and  from  the  evaluation  reports,  the  units  were 
also  reviewed  by  a  special  advisory  panel  composed  of 
distinguished  teachers,  scientists,  educators,  reading 
specialists,  and  authors  of  children's  books.  Their  reviews  also 
provided  the  staff  with  information  about  the  scientific  accuracy 
and  pedagogical  appropriateness  of  the  materials.  This  advisory 
panel  includes  several  people  with  special  expertise  and 
experience  in  equity  issues  related  to  science  education  for 
minorities  and  women.  The  members  of  the  advisory  panel  can  be 
found  on  Table  5  on  page  19. 

Using  the  information  obtained  from  the  field-test  teachers, 
the  evaluators,  and  the  Advisory  Panel,  the  field-test  editions 
were  then  revised  and  prepared  for  commercial  publication.  This 
process  included  the  revision  of  both  the  teacher's  guide  and  the 
student  activity  book,  the  selection  of  photographs  to  complement 
the  lessons,  the  incorporation  of  additional  illustrations  to 
accompany  the  text,  and  final  art  for  the  cover. 

Following  the  revision  process,  the  materials  underwent  a 
final  technical  review  by  members  of  the  advisory  panel  prior  to 
final  publication.  The  materials  were  again  reexamined  to  ensure 
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that  they  were  clearly  written,  scientifically  accurate,  and 
pedagogically  appropriate.  A  summary  of  the  compete  NSRC 
curriculum  materials  research  and  development  process  is 
summarized  on  Table  6  on  page  20. 

In  order  to  make  the  units  commercially  available  to  school 
districts  throughout  the  nation  and  overseas,  the  NSRC  negotiated 
a  publishing  agreement  with  Carolina  Biological  Supply  Company  of 
Burlington,  North  Carolina.  The  largest  science  education  supply 
company  in  the  world,  Carolina  Biological  Supply  Company  is  well 
known  by  teachers,  principals,  and  science  supervisors  for  the 
high  quality  of  its  materials,  equipment,  and  services. 

Carolina  Biological  agreed  to  bear  the  costs  of  producing, 
marketing,  and  distributing  the  complete  program  of  24  units  in 
exchange  for  exclusive  distribution  rights  in  the  United  States, 
Canada,  and  most  of  Europe.  The  NSRC  has  retained  the  rights  to 
distribution  in  Mexico  and  in  developing  nations. 

To  date,  the  project  teams  have  trial  taught  18  units  with 
elementary  school  children  in  the  District  of  Columbia  Public 
Schools.  Fourteen  of  these  have  been  field  tested  nationwide. 

Of  the  14,  six  units  have  been  commercially  published  and  are 
available  through  Carolina  Biological.  They  include  The  Life 
Cycle  of  Butterflies  (grade  2),  Plant  Growth  and  Development 
(grade  3) ,  Electric  Circuits  (grade  4) ,  Microworlds  (grade  5) , 
Magnets  and  Motors  (grade  6) ,  and  Experiments  with  Plants  (grade 
6)  . 


The  remaining  eight  are  being  prepared  for  commercial 
publication.  The  field-test  editions  of  these  units  are 
available  from  the  NSRC.  They  include  Comparing  and  Measuring 
(grade  1),  Weather  and  Me  (grade  1),  Chemical  Tests  (grade  3), 
Sounds  (grade  3),  Floating  and  Sinking  (grade  4),  Food  Chemistry 
(grade  5) ,  Ecosystems  (grade  5) ,  and  Time  (grade  6) . 
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Table  5 


Science  and  Technology  for  Children  Advisory  Panel 


Peter  Afllerbach,  Director,  The  Reading  Clinic:  Associate  Professor,  Curriculum  and  Instruction, 

University  of  Maryland,  College  Park,  Maryland 

David  Babcock,  Director,  Board  of  Cooperative  Educational  Services,  Second  Supervisory  District, 

Monroe-Orleans  Counties,  Spencerport,  Ne>w  York. 

Judi  Backman,  Math/Science  Coordinator,  Highline  Public  Schools,  Seattle,  Washington 
Albert  V.  Baez,  President,  Vivamos  MejorAJS  A,  Greenbrae,  California 

Andrew  R.  Barron,  Associate  Professor  of  Chemistry,  Harvard  University,  Cambridge,  Massachusetts 

DeAnna  Banks  Beane,  Project  Director,  YouthALlVE,  Association  of  Science-Technology  Centers,  Washington,  D.C. 

A1  Buccino,  Education  Advisor,  Office  of  Science  and  Technology  Policy.  Executive  Office  of  the  President,  Washington, 
DC. 

Audrey  Champagne,  Professor  of  Chemistry  and  Education,  Chair  of  Educational  Theory  and  Practice,  School  of  Education, 
State  University  of  New  York  at  Albany,  Albany.  New  York 
Sally  Crissman,  Faculty  Member,  Lower  School,  Shady  Hill  School,  Cambridge,  Massachusetts 
Gregory  Crosby,  National  Program  Leader,  U.S.  Department  of  Agriculture  Extension  Service/4-H,  Washington,  D.C. 

JoAnn  E.  DeMaria,  Elementary  School  Teacher.  Hutchison  Elementary  School,  Herndon,  Virginia 
Hubert  M.  Dyasi,  Director,  City  College  Workshop  Center,  City  ''oUege  of  New  Yoric,  New  York,  New  York 
Timothy  H.  Goldsmith,  Professor  of  Biology,  Yale  University,  New  Haven,  Connecticut 

Charles  N.  Hardy,  Assistant  Superintendent,  Instruction  and  Curriculum,  Highline  Public  Schools,  Seattle,  Washington 
Patricia  Jacobberger  JeUison,  Geologist,  National  Air  and  Space  Museum.  Smithsonian  Institution,  Washington,  D.C. 

Patricia  Lauber,  Author,  Weston,  Connecticut 

John  Layman,  Professor  of  Physics,  University  of  Maryland,  College  Parit,  Maryland 

Sally  Love,  Museum  Specialist,  National  Museum  of  Natural  History,  Smithsonian  Institution,  Washington,  D.C. 

Phyllis  R.  Marcuccio,  Assistant  Executive  for  Publications,  National  Science  Teachers  Association,  Artington,  VA 
Lynn  Margulis,  Professor  of  Biology,  University  of  Massachusetts.  Amherst,  Massachusetts 
Margo  A.  Mastropieri,  Co-director,  Mainstreaming  Handicapped  Students  in  Science  Project,  Purdue  University,  West 
Lafayette,  Indiana 

Richard  McQueen,  Specialist,  Science  Education,  Multnomah  Education  Service  District,  Portland,  Oregon 
Alan  Mehler,  Professor,  Department  of  Biochemistry  and  Molecular  Science,  College  of  Medicine,  Howard  University, 
Washington,  D.C. 

Philip  Morrison,  Professor  of  Physics,  Emeritus,  Massachusetts  Institute  of  Technology,  Cambridge,  Massachusetts 
Phylis  Morrison,  Educational  Consultant,  Cambridge,  Massachusetts 
Fran  Nankin,  Editor,  SuperScience  Red,  Scholastic.  Inc.,  New  York,  New  Yoik 
Jerome  Pine.  Professor  of  Physics.  CaUfomia  Institute  of  Technology.  Pasadena,  California 
Harold  Pratt,  Director,  Middle  School  Science  Project,  Jefferson  County  Public  Schools,  Golden,  Colorado 
Wayne  E.  Ransom,  Executive  Director,  Education,  Franklin  Institute,  Philadelphia,  Pennsylvania 
David  Reuther,  Editor-in-chief  and  Senior  Vice-President,  William  Morrow  Books,  New  York,  New  Ycnk 
Robert  Ridky,  Associate  Professor  of  Geology,  University  of  Maryland,  College  Park,  Maryland 
F.  James  Rutherford,  Chief  Education  OfFicer  and  Director,  Project  2061,  American  AssocialitMi  for  the  Advancemoit  of 
Science,  Washington,  D.C. 

David  Savage.  Training  Specialist,  OfTice  of  Instruction  and  Program  Development,  Rockville,  Maryland 
Thomas  E.  Scruggs,  Co-director.  Mainstreaming  Handicapped  Students  in  Science  Project,  I*urdue  University,  West 
Lafayette,  Indiana 

Larry  Small,  Science/Health  Coordinator,  Schaumburg  Schoed  District  54.  Schaumburg,  Illinois 
Michelle  Smith,  Publications  Coordinator,  Office  of  Elementary  and  Secondary  Education,  Smithsonian  Institution, 
Washington.  D.C. 

Susan  Sprague,  Director  of  Science  and  Social  Studies.  Mesa  Public  Schools,  Mesa,  Arizona 

Arthur  Sussman,  Director.  Far  West  Regional  Consortium  for  Science  and  Mathenuttics,  Far  West  Laboratory,  San  Francisco, 
California 

Emma  Walton,  Science  Program  Coordinator.  Anchorage  School  District,  and  Past  President,  National  Science  Supervisors 
Association,  Anchorage.  Alaska 

Paul  R  Williams,  Director,  Center  for  Biology  Education;  and  Professor,  Dqtanment  of  Plant  Pathology,  University  of 
Wisconsin,  Madison,  Wisconsin 
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Table  6 


Science  and  Technology  for  Children 
Unit  Research  and  Development  Process 


20 


One  set  of  the  available  field-test  and  commercial  editions 
of  NSRC's  hands-on  elementary  science  units  have  been  enclosed 
with  the  report  sent  to  the  Office  of  the  Deputy  Director  of 
Defense  Research  and  Engineering/Research  and  Advanced 
Technology.  Additional  copies  can  be  obtained  by  DoD  upon 
request.  More  information  about  the  units  is  contained  in 
Appendix  C. 

To  disseminate  information  about  the  units,  a  comprehensive 
plan  was  developed.  These  dissemination  activities  are  outlined 
in  Table  7  on  page  22  and  described  in  detail  below. 

In  the  spring  of  1991,  Carolina  Biological  sponsored  a 
series  of  workshops  and  a  reception  to  launch  the  publishing  of 
the  first  three  curriculum  units  at  the  National  Science  Teachers 
Association  National  Convention  in  Houston.  During  the 
convention,  elementary  school  teachers  from  seven  states 
(California,  Colorado,  Kentucky,  Massachusetts,  South  Carolina, 
Virginia,  and  Washington)  worked  with  the  publisher  and  the  NSRC 
staff  to  conduct  hands-on  workshops  for  250  elementary  school 
teachers  and  science  educators. 

At  the  reception,  over  900  educators  and  scientists  were 
introduced  to  the  units.  The  reception  also  featured  the 
premiere  showing  of  Carolina  Biological's  promotional  videotape 
about  the  units,  "Setting  the  Stage  for  Science  Learning: 

Science  and  Technology  for  Children."  Featured  in  the  videotape 
were  interviews  with  Massachusetts  Institute  of  Technology 
physicist  Philip  Morrison,  and  a  number  of  teachers  and  science 
educators  who  have  worked  with  the  project.  A  copy  of  this 
videotape  can  be  obtained  from  Carolina  Biological. 

Since  1991,  Carolina  Biological  Supply  Company  staff  and 
teacher  consultants  have  conducted  more  than  100  hands-on 
workshops  attended  by  more  than  2,000  teachers  and  school 
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Science  and  Technology  for  Children 
Planning  Chart  for  STC  Dissemination  Activities 


Table  7 


National  Science  Resources  Center 
Activities 

Carolina  Biological  Supply  Company 
Activities 

It . .  .  . . . . . . 1 

1 - 1 

Sponsorship  of  NSRC  Elemeniary  Science 
L^ership  Institutes  for  172  school  districts 
representing  4  million  elementary  school 
cldldren  from  diverse  ethnic  populations- 
42  districts  - 1989-91;  130  districts  - 1992-96 

'  Organization  of  presentations  and  hands-on 
wtvkshops  for  teachers  and  school  administra¬ 
tors  from  school  districts  throughout  the  country 

novision  of  technical  assistance  to  school 
districts  implementing  the  STC  program 

NSRC  Association  of  Science  Materials  Centers 
for  school  districts  establishing  centen  to 
supply  elementary  school  teachen  with  kits  of 
Kience  equipment  and  materials 

Dissemination  of  information  on  STC  units  to 
NSRC  resource-sharing  network  of  14,000 
elemeniary  school  teachers,  educators,  scientists 

Organization  of  presentations  at  meetings  and 
conferences  of  professional  organizations, 
museums,  corporations,  and  colleges  and 
aniversiiies 

Biannual  distribution  of  NSRC  Newsletter  to 
nation’s  16,000  superintendents  of  schools  and 
14,000  members  of  NSRC  Network 

Annual  distribution  of  10,000  copies  of  the  STC 
brochure  at  meetings  and  by  mail  to  teachers, 
school  administrators,  and  scientists 

Publication  of  information  about  the  STC 
program  through  news  conferences,  television 
programs,  and  newspaper  and  journal  articles 


Sponsorship  of  reception  to  launch  publication 
of  STC  program  materials  for  1 ,000  teachers 
and  school  administrators  at  1991 NSTA 
convention  in  Houston 

Provision  of  partial  funding  support  for  NSRC 
Elementary  Science  Leadership  Institutes  from 
1992-1995 

Sponsorship  of  hands-on  STC  workshops  for 
teachers  and  school  administrators  from  school 
districts  throughout  the  country  led  by 
elementary  school  teachers 

Presentation  of  information  about  die  STC 
program  to  school  districts,  museums,  corpora¬ 
tions,  and  other  groups 

Distribution  of  STC  brochure  and  the  STC 
program  flyer  to  the  nation’s  60,000  elemen¬ 
tary  schools 

Dissemination  of  infomalion  about  the  STC 
program  in  Carolina’s  supply  catalog  distrib¬ 
uted  to  87300  teachers  and  school  administra- 

tOR 

Dissemination  of  information  about  the  STC 
program  in  Carolina  Tips,  a  newsletter-like 
publication  distributed  to  109300  teachers  and 
school  administrators 

Distribution  of  STC  teacher’s  guides,  student 
activity  books,  and  equipment  at  reasonable 
costs  as  entire  units  or  individual  ctmiponents 

Production  and  dissemination  ot  videotape 
describing  the  STC  program 
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administrators  from  35  locations  in  19  states.  A  flier 
describing  the  units  and  a  copy  of  Carolina's  flier  describing 
the  program  materials  were  also  distributed  to  the  nation's 
60,000  elementary  school  principals. 

Future  plans  include  the  continued  sponsorship  of 
presentations  and  workshops  for  teachers  and  administrators,  and 
the  nationwide  dissemination  of  information  about  the  materials 
through  the  Carolina  newsletter,  direct  mailings  of  informational 
brochures,  and  Carolina's  supply  catalog  that  is  sent  annually  to 
87,000  teachers  and  administrators. 

In  addition  to  the  publisher's  marketing  and  dissemination 
efforts,  the  NSRC  organized  a  variety  of  activities  to 
disseminate  information  about  the  project's  units  to  science 
educators  and  scientists  throughout  the  country.  These 
activities  included  the  NSRC's  Elementary  Science  Leadership 
Institutes,  presentations  at  meetings  of  professional 
associations  and  organizations,  and  the  provision  of  technical 
assistance  to  school  districts  that  are  seeking  to  improve  their 
elementary  science  programs. 

Major  support  for  this  portion  of  the  project  has  been 
provided  by  the  Amoco  Foundation,  Dow  Chemical  Company 
Foundation,  E.I.  du  Pont  de  Nemours  and  Company,  Hewlett-Packard, 
John  D.  and  Catherine  T.  MacArthur  Foundation,  the  National 
Science  Foundation  (NSF) ,  and  the  U.S.  Department  of  Education. 


Conducted  Leadership  Development  Activities  for  Educators 
and  Scientists.  Over  the  past  five  years,  the  NSRC  conducted  a 
program  of  leadership  development  activities.  NSRC  Elementary 
Science  Leadership  Institutes  were  conducted  to  provide 
leadership  teams  from  school  districts  with  the  information  and 
skills  they  need  to  develop  a  comprehensive  plan  of  action  to 
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improve  the  elementary  science  programs  in  their  districts. 

To  disseminate  information  about  the  institutes  and  the 
application  process,  the  NSRC  produced  and  disseminated  5,000 
copies  of  a  brochure  annually  to  state  and  local  science 
alliances,  states  participating  in  the  NSF  State  Systemic 
Initiatives  Program,  members  of  the  NSRC  network,  and 
superintendents  of  schools  and  science  supervisors  of  the 
nation's  2,000  largest  school  districts.  These  2,000  school 
districts  represent  approximately  60  percent  of  the  elementary 
student  population  in  the  United  States  and  overseas. 

School  districts  that  requested  an  application  fonn  were 
asked  to  identify  an  "action  team"  consisting  of  individuals  who 
have  the  abilities  needed  to  lead  an  elempr.^-ary  school  science 
reform  effort  in  their  communities.  A  screening  committee 
reviewed  the  applications  and  selected  school  districts  to 
participate  in  the  leadership  institutes,  using  the  following 
criteria : 


•  how  clearly  the  school  district  has  identified  its 
elementary  science  program  needs; 

•  nature  of  the  school  district's  current  plans  to 
implement  a  hands-on  elementary  science  program; 

•  evidence  of  the  school  district's  commitment  to  provide 
the  resources  needed  to  establish  a  hands-on  elementary 
science  program; 

•  leadership  skills  and  expertise  of  the  members  of  the 
action  team  selected  by  the  school  district;  and 

•  nature  of  the  population  served  by  the  school  system. 

Districts  that  demonstrated  a  commitment  to  the  improvement 
of  their  elementary  science  programs  were  encouraged  to  apply  to 
attend  the  institutes.  From  the  pool  of  applicants  each  year, 
school  districts  that  served  significant  numbers  of  children  from 
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populations  that  are  under-represented  in  science  and  technology 
were  given  priority  in  the  selection  process.  The  NSRC  worked 
with  the  NSRC  Advisory  Board  and  members  of  its  established 
network  of  educators  and  scientists  to  identify  such  districts. 

Each  action  team  was  composed  of  four  or  five  individuals 
.  They  included  (1)  an  experienced  classroom  teacher  who  has 
demonstrated  leadership  abilities;  (2)  a  science  coordinator, 
director  of  cui'riculum  and  instruction,  or  director  of  elementary 
education;  (3)  a  superintendent  of  schools  or  an  assistant 
superintendent  for  curriculum  and  instruction;  and  (4)  a 
scientist  from  a  local  industrial  corporation,  governmental 
agency,  or  university. 

Following  the  selection  process,  the  NSRC  asked  each 
participating  district  to  provide  a  description  of  its  elementary 
science  curriculum,  the  current  state  and  local  guidelines  for 
elementary  science  education,  and  a  description  of  efforts  that 
are  already  underway  to  improve  the  district's  elementary  science 
program.  This  information  was  used  to  assess  the  needs  of  each 
participating  school  district,  to  ascertain  the  participants' 
special  needs,  and  to  help  the  staff  in  planning  the  institute 
program. 

Each  institute  enhanced  the  leadership  skills  of  the 
participants  by  engaging  them  in  workshops  and  discussions  on  the 
important  elements  of  an  effective  elementary  science  program. 

The  topics  addressed  included; 

(1)  the  identification  of  science  instructional  materials 
that  are  effective  for  teaching  elementary  school 
children  of  various  ages; 

(2)  the  organization  of  in-service  education  programs  that 
prepare  elementary  school  teachers  to  teach  hands-on 
science ; 
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Table  8 

1989>1992  Elementary  Science  Leadership  Institutes: 
Participating  Teams 
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Table  9 


1989-1992  Elementaiy  Science  Leadership  Institutes: 
Participating  Teams 


School  District 

Percentxige  of  enrollment 

Actual  enrollment 

E 

1 

i 

1 

Asian  or  Pacific 
Islander 

Hispanic 

Black,  not 

Hispanic  origin 

White,  not 

Hispanic  origin 

Odier 

Elementaiy 

students 

Total  students 

1 .  Anniston  Ciry  Schools,  Anniston,  AL 

wm 

■D 

23 

0 

2.123 

4,183 

2.  Huntsville  City  School  System,  Huntsville,  AL 

34 

0 

12,401 

24.338 

3.  Antioch  Unified  School  District,  Andoch,  CA 

1.1 

wm 

17 

33 

wm 

8,211 

13,738 

4.  Coud-Rohnert  Park  Unified  School  District,  Cotad,  CA 

1 

4 

KE 

BE 

81 

1.2 

5,781 

7,445 

0 

32 

■E 

1.9 

wm 

0 

10,270 

13.243 

6.  Dry  Creek  Joint  Elem.  School  District,  Roseville,  CA 

3 

n 

wm 

.8 

85.6 

B 

7352 

9376 

7.  Fresno  Unified  School  District,  Fresno.  CA 

2 

36 

10 

32 

0 

44,873 

7Z000 

8.  Los  Aneeles  Unified  School  DistrictAJSC/Los  Angeles,  CA 

3 

Bf!l 

13.1 

1.9 

347,607 

790.523 

9,  Lynwood  Unified  School  District,  Lynwood,  CA 

<1 

2 

TT 

20 

<1 

0 

9.800 

14,633 

10,Mt.  Diablo  Unified  School  District.  Concord,  CA 

3 

wm 

im 

BE 

IBB 

0 

17.013 

33,238 

1 1.  Mountain  View/Whisman  School  Diatrictt 

Mountain  View,  CA 

2 

1 

290 

44 

0 

3,476 

4,730 

12.  PinsbuTE  Unified  School  District,  Pittsburg,  CA 

BE 

B^ 

wm 

0 

4.663 

8,812 

13.  Ravenswood  City  School  District,  East  Palo  Alto,  CA 

9 

51 

39 

1 

0 

4,200 

4,200 

14.  Redwood  City/Menlo  Park  School  Districts, 

San  Mateo,  CA 

3 

5.7 

41.8 

4.8 

47.4 

0 

7,740 

9,764 

IS.  San  Rancisco  Unified  School  District,  San  Francisco.  CA 

<1 

wm 

19 

WB\ 

0 

29.053 

6Z345 

16.  Torrance  Unified  School  District,  Torrance,  CA 

wm 

BB 

0 

10,636 

20,528 

17.  Academy  School  District  20.  Colorado  Springs,  CO 

wm 

BE 

BE 

BE 

0 

5.740 

1Z381 

18.  Alamosa  School  District  RE-1  IJ.  Alamosa.  CO 

wm 

wm 

47 

.5 

52 

0 

IBI^ 

19.  Denver  Public  Schools,  Denver.  CO 

■E 

33 

1TB 

mm 

34.341 

58,004 

20.  Hartford  Public  Schools,  Hartford,  CT 

■B 

1.4 

IBH 

BE 

B 

wwimsi 

25.015 

21.  District  of  Columbia  Public  Schools,  Washington,  DC 

<1 

<1 

■E 

91 

4 

0 

51.174 

87.700 

22.  Delaware  Science  Alliance 

<1 

1 

3 

27 

B 

0 

60,000 

100,000 

23.  Bay  District  Schools,  Panama  City,  FL 

1 

2 

1 

16 

B 

0 

10,726 

24.  Dade  County  Public  Schools,  Miami.  FL 

wm 

13 

inn 

19 

0 

165,487 

304.287 

25.  Fulton  County  School  District.  Atlanta,  GA 

wm 

IB] 

1TB 

B3 

23.415 

46.989 

26.  Troup  County  School  District.  LaGranze,  GA 

mm 

1 

mm 

18 

81 

0 

27.  Idaho  School  District  23.  Pocatello,  ID 

<1 

<1 

<1 

1 

B 

0 

BKED 

13,802 

28.  Chicago  Public  Schools.  CMcaeo.  IL 

<1 

3 

12 

0 

297,838 

410,230 

29.  Elkhart  Community  Schools,  Elkhart  IN 

<1 

1 

2 

16 

B 

B 

6,446 

11.175 

30.  Iowa  City  Community  School  District  Iowa  City.  lA 

■g 

ms 

BE 

im 

0 

5.641 

9,690 

31.  Shawnee  Mission  Public  Schools,  Shawnee  Mission,  KS 

mm 

ms 

mm 

3 

B 

B 

30.714 

32.  Unified  School  District  500,  Kansas  City.  KS 

<1 

mm 

ms 

Bin 

Pin 

B 

11.134 

33..  Fayette  County  Public  Schools.  Lexinetort  KY 

<1 

13 

■51 

BB 

EZE 

0 

3Z150 

34.  East  Baton  Rouge  Parish  School  Dist.  Baton  Rouge.  LA 

KQ 

1.6 

3 

55.9 

42.1 

0 

60.653 

35.  Ibervillc/West  Baton  Rou(e  Pvish  Sdiool  Districts, 

Port  Allen.  LA 

0 

.001 

JlOl 

60 

■ 

■ 

4JI23 

9,141 

36.  Maine  School  Adtninisiradve  District  58,  Kingfield.  ME 

0 

HQ 

0 

1 

B 

B 

787 

1.150 
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1  «§ 

2  I 

I  6b 
I  is 
•I  -Is 


■I 

■M 

1  8.S-I 

S  CQX 


37.  Monteomerv  Counrv  Public  Schools,  Rockville,  MD 


38.  Cambridge  Public  Schools,  Cambridge,  MA  _ 


39.  Fall  River  Public  Schools,  Fall  River,  MA _ 


40.  Battle  Creek  Area  Schools.  Battle  Creek,  MI 


41.MidlandPublicSchools,  Midland,  MI  _ 


42.  School  District  of  the  Citv  of  Saginaw,  Saginaw,  MI 


43.  Traverse  City  Public  Schools,  Traverse  City,  MI 


44.  Lee  County  Schools,  Tupelo,  MS  _ 


45.  School  District  of  University  City,  University  City,  MO 


46.  Schools  of  the  Archdiocese  of  St.  Louis,  St.  Louis,  MO 


47.  The  School  District  of  Kansas  City,  Kansas  City,  MO 


48.  St.  Joseph  School  District,  Sl  Jo 


49.  Nashua  School  District,  Nashua,  NH 


50.  North^emral  Hunterdon  Elementary  Science  Consortium, 
Readington,  NJ 


5 1 .  Las  Cruces  Public  Schook  District  2,  Las  Cruces,  NM 


52.  Santa  Rosa  Consolidated  Schools  No.  8,  Santa  Rosa,  NM 


53.  Buffalo  Public  Schools,  Buffalo,  NY _ 


54.  Communiw  School  District  16,  Brooklyn,  NY _ 


55.  Community  School  District  26,  Bayside,  NY 


56.  Erie  2-Chautauqua-Cattaraugus  B(XES  School  District. 
Angola,  NY 


57.  Charlotte  Mecklenburg  Schook.  Charlotte,  NC 


58.  Turtle  Mountain  Schook, BelooutLND _ 


59.  CTeveland  Public  Schook,  Cleveland,  OH 


60.  Corvallk,  School  District  509J,  Corvallk,  OR 


61 .  Greenville  County  School  District,  Greenville,  SC 


62.  Brazosport  Independent  School  Distric 


63.  Fort  Bend  Independent  School  District,  Sugar  Land,  TX 


64.  Southern  Brazoria  County  Coalition,  Angleion,  TX _ 


Independent  School  District,  Houston,  TX 


66.  Albemarle  County  Public  Schools,  Charlonesville,  VA 


67.  Hampton  Cm  Public  Schook,  H 


68.  Henrico  County  Public  Schools,  Richm 


69.  Spokane  Public  School  District  81,  Spokane.  WA 


70.  Mercer  County  Schook,  Prince 


71.  The  Einstein  Project,  Inc.,  Green  Bay,  WI 


72.  Lambton  County  Partnership,  Sarnia,  Ontario,  Canada 


TOTAL 


ms 

Kll 

n 

K1 

■9 

1 

3 

Kll 

13.2 

1 

<1 

mi 

<1 

wm 

<1 

0 

<1 

1 

<1 

<1 

1 

4 

0 

0 

1 

<1 

2.5 

mm 

.1 

2.4 

1.1 

■D 

0 

54 

■51 

Kli 

92 

mm 

8.7 

wm 

■Ell 

8 

0 

27 

8 

8  92 


11 

54 

3,2 

86J 

Actual  enrollment 

Elementary 

students 

Total  students 

59.367 

107.783 

5,586 

7.709 

6,950 

1Z473 

15.050 

26,852 

4,568 

8,547 

9.189 

14.352 

5,991 

10,261 

3.256 

2362 

4.678 

45,304 

■En 

34.348 

6,941 

1Z467 

7,117 

11,884 

9,440 

9,440 

9,100 

18,100 

518 

825 

29,602 

48,252 

9,422 

11,860 

8,980 

14.181 

33,481 

44,898 

41.142 

74.595 

1,691 

wmmm 

42.322 

72,116 

wm 

mi 

15 

EH 

5 

14 

<1 

<1 

2 

■n 

Ki 

mm 

<1 

mm 

<1 

<1 

4 

1 

3 

mm 

19,779 


6.109 


9,6501 


5.072 


11,427 


15.528 


17.847 


6.197 


21,083 


18,334 
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(3)  strategies  that  can  help  to  integrate  science  with 
other  areas  of  the  elementary  science  curriculum; 

(4)  assessment  methods  that  can  be  used  to  evaluate  student 
performance  that  are  consistent  with  the  goals  of  a 
hands-on  elementary  science  program; 

(5)  support  systems  that  can  be  used  to  supply  elementary 
school  teachers  with  science  equipment  and  materials; 
and 

(6)  strategies  that  can  build  administrative  and  community 
support  for  a  hands-on  elementary  science  program. 

The  leadership  institutes  built  on  recent  national 
elementary  science  curriculum  reform  efforts  by  featuring 
workshops  on  the  materials  produced  by  projects  such  as  Education 
Development  Center's  Insights  program,  the  Lawrence  Hall  of 
Science's  FOSS  and  GEMS  programs,  and  the  NSRC's  Science  and 
Technology  for  Children  program.  A  special  effort  was  also  made 
to  invite  participation  in  the  leadership  institutes  from  school 
districts  that  are  receiving  grants  from  the  Eisenhower  Grants 
Program  and  the  NSF  Systemic  Initiatives  Program. 

The  Elementary  Science  Leadership  Institutes  were  held  in 
the  S.  Dillon  Ripley  Center  of  the  Smithsonian  Institution 
during  the  summers  of  1989  through  1992.  The  institute  staff 
included  school  district  personnel  who  have  developed  and 
implemented  effective  hands-on  elementary  science  programs,  and 
scientists  and  other  resource  people  from  the  Smithsonian 
Institution  and  the  National  Academy  of  Sciences.  The 
Smithsonian  Institution  and  the  National  Academy  of  Sciences 
provided  the  facilities  for  the  institutes.  The  participating 
school  districts  were  responsible  for  providing  transportation 
expenses  for  their  teams. 

Seventy-two  teams  representing  127  school  districts,  serving 
over  1.8-million  elementary  school  children  in  34  states,  the 
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District  of  Columbia,  and  Ontario,  Canada,  have  participated  in 
the  five  NSRC  Elementary  Science  Institutes  held  from  1989-1992. 
The  racial  and  ethnic  diversity  of  the  students  in  these  school 
systems  is  quite  broad.  Table  8  illustrates  the  geographic 
distribution  of  the  districts  on  page  26;  Table  9  provides  data 
related  to  enrollment  and  the  ethnic  diversity  of  each  district 
on  pages  27  and  28.  See  Appendix  D  for  the  Leadership  Institute 
brochure;  application  form;  program;  and  correspondence  received 
from  some  of  the  participants. 

In  addition  to  leadership  institutes,  the  NSRC  held  its 
first  "Working  Conference  on  Precollege  Science  Education  for 
Scientists  and  Engineers”  this  year  at  the  California  Institute 
of  Technology  in  Pasadena,  California,  from  March  7-13.  The  NSRC 
worked  with  the  NSRC  Advisory  Board  and  its  sponsoring 
institutions  to  identify  scientists  who  would  benefit  from 
participating  in  this  conference.  The  NSRC  developed  and 
disseminated  a  brochure  describing  the  conference,  and  invited 
applications  from  members  of  state  and  local  science  alliances, 
states  participating  in  the  NSF's  State  Systemic  Initiatives 
Program,  colleges  and  universities,  and  members  of 
the  NSRC  science  education  network.  Interested  individuals  were 
asked  to  submit  applications  to  be  reviewed  by  a  screening 
committee. 

The  28  scientists  and  engineers  representing  colleges  and 
universities,  federal  research  facilities,  and  private  industry 
who  were  selected  to  attend  the  conference  shared  their 
experiences  in  working  to  improve  K-12  science  education  and 
gained  insights  about  effective  roles  they  could  play  in  working 
to  improve  the  teaching  of  science  in  the  nation's  schools. 

Roles  discussed  included: 

•  working  with  teachers  to  contribute  to  the  development 
of  high-quality  teaching  materials  and  resources; 

•  participating  in  the  in-service  and  pre-service 
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education  of  teachers; 

•  working  collaboratively  with  teachers  to  help  them 
teach  science  more  effectively; 

•  acting  as  advocates  for  the  establishment  of  hands-on, 
inquiry-based  school  science  programs  in  their  local 
communities;  and 

•  working  collaboratively  with  school  districts  to  help 
them  create  and  sustain  effective  science  programs. 

Throughout  the  seven  days  of  the  conference,  participants 
discussed  the  characteristics  of  effective  science  instructional 
materials;  became  acquainted  with  a  variety  of  K-12  hands-on 
curriculum  materials;  discussed  effective  strategies  for  teaching 
science  to  elementary  and  secondary  school  teachers  and  children; 
developed  frameworks  for  bringing  scientists  and  engineers  into 
effective  collaboration  with  their  local  schools;  developed  plans 
for  the  work  they  will  do  in  their  districts  when  they  return; 
and  discussed  strategies  for  stimulating  policy  changes  at  the 
local  and  state  level  that  will  encourage  improvements  in 
elementary  science  education. 

Presenters  included  master  elementary  and  secondary  school 
science  teachers,  leading  science  educators,  exerts  in  cognitive 
development  and  the  assessment  of  science  learning,  and 
scientists  and  engineers  engaged  in  projects  to  improve  science 
education  in  the  schools. 

On  the  closing  day,  conferees  agreed  that  "significant 
change  is  needed  and  significant  change  is  possible."  In 
consensus,  conferees  noted  that  significant  change  is  possible 
only  if  the  scientific  and  engineering  communities  become 
actively  involved  in  forming  alliances  with  school  districts  to 
build  better  science  programs.  These  alliances  should  have  as 
their  goal  the  effective  collaboration  of  teachers,  scientists, 
and  engineers  to  bring  about  systemic  reforms  in  science 
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education.  It  was  also  agreed  that  more  scientists  and  engineers 
need  to  become  engaged  in  this  effort. 

A  map  illustrating  the  geographic  distribution  of  the 
participants  can  be  found  on  Table  10  on  the  next  page;  the  list 
of  participants  is  included  on  Table  11  on  page  34.  Additional 
information  regarding  the  1992  conference  has  been  compiled  in 
Appendix  E,  including  a  conference  application,  brochure,  and 
program. 

Provided  Technical  Assistance.  The  NSRC  received  many 
requests  for  follow-up  assistance  from  Leadership  Institute  teams 
as  their  school  districts  began  to  implement  the  action  plans 
drawn  up  during  the  institutes.  The  NSRC  responded  to  these 
requests  by  phone  and  mail  and  through  referrals  to  appropriate 
sources  of  assistance.  The  NSRC  also  started  developing  the 
capability  to  provide  technical  assistance  to  such  school 
districts. 

Through  a  variety  of  networking  activities  and  responses  to 
individual  requests,  the  NSRC  served  as  a  source  of  information 
and  specialized  expertise.  Technical  assistance  activities 
included  helping  leadership  institute  school  districts  as  well  as 
others  identify  effective  science  curriculum  materials,  design 
teacher  in-service  education  programs,  establish  effective 
science  materials  support  systems  and  build  community  support  for 
their  science  programs.  Upon  request,  staff  members  or  NSRC 
consultants  made  on-site  visits. 

In  addition,  special  efforts  were  made  to  assist  the  state 
projects  that  are  a  part  of  the  NSF  State  Systemic  Initiatives 
Program,  as  well  as  other  elementary  science  improvement  efforts 
initiated  by  science  alliances  and  partnerships,  state 
departments  of  education,  and  state  science  teachers 
associations. 
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Table  10 


1992  Working  Conference  for  Scientists  and  Engineers 
on  Precollege  Science  Education: 
Participants 
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Table  11 


1992  Working  Conference  for  Scientists  and  Engineers 
on  Precollege  Science  Education: 
Participants 


1.  J.  Henry  Ambrose,  Arlington,  VA 

2.  Fred  Begay,  Los  Alamos,  NM 

3.  Margaret  R.  Clark,  San  Francisco,  CA 

4.  F.  Lee  Cook,  Huntsville,  AL 

5.  Karen  Conzelman,  Glendale,  AZ 

6.  A.  Steven  Dahms,  San  Diego,  CA 

7.  Robert  M.  Fitch,  Racine,  WI 

8.  Burton  Goodrich,  Maynard,  MA 

9.  Raymond  B.  Heath,  Albuquerque,  NM 

10.  Michael  E.  Hodges,  Aiken,  SC 

11.  Susan  Kanowith-Kle’n,  Los  Angeles,  CA 

12.  Alan  J.  Lazarus,  Cambridge,  MA 

13.  Ramon  E.  Lopez,  Laurel,  MD 

14.  Jan  B.  Loveless,  Pittsburg,  CA 

15.  Edward  Lumsdaine,  Toledo,  OH 


16.  Ellen  P.  Metzger,  San  Jose,  CA 

17.  Robert  C.  Najjar,  Tonawanda,  NY 

18.  Gregory  E.  Reaves,  West  Point,  PA 

19.  Theodore  D.  Schultz,  Yorktown  Heights, 
NY 

20.  Michael  B.  Silevitch,  Boston,  MA 

21.  Alan  F.  Smith,  Tuscon,  AZ 

22.  Otis  J.  Sproul,  Durham,  NH 

23.  Karl  J.  Swyler,  Upton,  NY 

24.  Mare  Taagepera,  Irvine,  CA 

25.  Hector  Timourian,  Livermore,  CA 

26.  David  Turriff,  Green  Bay,  WI 

27.  Carolyn  Ruth  A.  Williams,  Nashville,  TN 

28.  Vera  Zdravkovich,  Largo,  MD 


The  NSRC  also  sponsored  follow-up  annual  meetings  for 
Leadership  Institute  participants  at  the  National  Science 
Teachers  Association  (NSTA)  National  Conventions.  The  1992 
reunion  of  the  1989-1991  institute  participants  was  held  at  the 
NSTA  National  Convention  in  Boston,  Massachusetts,  on  March  28, 
1992.  Twenty-three  leadership  teams  were  represented. 

These  reunions  provided  an  opportunity  for  the  NSRC  staff  to 
obtain  information  on  participants'  needs,  as  well  as  recent 
developments  in  their  school  districts.  The  meetings  also 
enabled  the  participants  to  share  ideas  and  strategies  they  have 
used  to  improve  science  teaching  in  their  elementary  schools.  In 
addition  to  these  reunions,  direct  contact  between  the  NSRC  and 
institute  participants  was  maintained  through  telephone  and  mail 
communications,  and  through  a  computer  telecommunications 
network. 

The  NSRC  also  continued  to  sponsor  the  Association  of 
Science  Materials  Centers  (ASMC) ,  an  NSRC  organization  which 
assists  the  growing  number  of  school  districts  that  are 
establishing  district-wide  science  materials  support  systems. 

ASMC  members  met  annually  to  share  information  about  the  design 
of  science  teaching  apparatus,  sources  of  supply,  and  strategies 
for  reducing  the  cost  of  hands-on  science  instruction. 

In  attendance  at  the  third  annual  ASMC  meeting  were  100 
representatives  whose  school  districts  are  in  various  stages  of 
developing  and  operating  science  materials  support  centers.  It 
is  anticipated  that  interest  and  participation  in  the 
organization  will  continue  to  grow  as  more  school  systems  move  to 
improve  their  elementary  science  programs. 

Information  about  project  activities  and  publications  was 
published  biannually  (spring  and  fall)  in  the  NSRC  Newsletter. 

The  newsletter  was  disseminated  to  the  16,000  members  of  the  NSRC 
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Network,  and  to  the  nation's  16,000  superintendents  of  schools. 
(Recent  editions  of  the  NSRC  Newsletter  and  other  information 
about  technical  assistance  activities  are  included  in  Appendix 
F)  . 


During  FY  1993,  the  NSRC  plans  to  build  on  the 
accomplishments  of  the  past  five  years.  The  NSRC  will  continue 
to  concentrate  on  its  three  major  program  areas  -  outreach, 
information  dissemination,  and  resource  materials  development  as 
described  in  the  NSRC  brochure  in  Appendix  A.  In  all  of  the 
NSRC's  project  activities,  participation  by  DODDS  elementary 
schools  and  by  other  school  systems  serving  children  of  military 
personnel  in  the  United  States  will  be  given  priority. 
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APPENDICES 


A.  NSRC  Advisory  Board  and  brochure 

B.  NSRC  "Science  for  Children:  An  Agenda  for  Action" 
brochure 

C.  Information  about  hands-on  elementary  science  (STC) 
units 

D.  NSRC  Elementary  Science  Leadership  Institute 
information 

E.  1992  Working  Conference  on  Precollege  Science  Education 
for  Scientists  and  Engineers  information 

F.  Networking  and  technical  assistance  information 
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Establishfcl  in  198ri,  tlu-  National  Science 
Rfsonrct's  ('.enter  is  operated  jointly  by 
the  Smithsonian  Institution  and  the 
National  Ai  adenn  of  Sciences. 

rile  NSRC.'s  mission  is  to  improve  the  teaching 
ol  si  ieiu  e  in  the  nation’s  schools  h\ 

■  l)i'\eloping  a  talent  pool  of  informed  leaders 
in  s(  ience  ediu  ation  to  staff  local,  stale,  and 
regional  reform  efforts; 

■  Developing  consensus  on  needed 

improrements  in  science  education  and  on 
Wilts  to  ii<  hieve  them; 

■  (aeating  networks  of  individinils  iind 
organi/iitions  to  promote  the  exchange  of 
knowledge  iind  experience  u.sefiil  to  the 
improvement  of  scieiu  e  educiition: 

■  I’rovifling  expertise  iind  te<  hniciil  iissistance 
to  help  school  ststems  improve  their  science 
programs; 

■  Collecting  and  flisseminating  informatiim 
about  science  and  teaching  resoui  t  es  to 
s(  ieiuc  educators  and  scientists; 

■  Developing  effective  si  ience  teaching 
iiiiiterials  for  prei olk'ge  science  educiition. 


\ 


The  work  of  the  NSR('  is  in  three  principal 
program  areas: 

■  National  outreach,  to  build  consensus  on 
importaitt  science  education  issues  and  to 
develop  the  leadership  needed  to  bring 
about  change  in  the  schools. 

■  Dissemination  of  informalion  about 
exemplary  teaching  resources,  science 
education  programs,  and  sources  of 
expertise  and  assistance. 

■  Development  of  innovative  science 
curriculum  materials  that  are  imaginative, 
cla.ssroom-tested,  scientificalh  accurate,  and 
reflective  of  currtmt  knowledge  about  how 
children  learn. 

•All  NSR(;  programs  feature  the  active 
involvement  and  collaboration  of  science 
educators  with  sciimtists  and  engineers.  The 
N,SR(1  provides  scienc  e  educators  with 
opportunities  to  bet ome  better  informed  about 
current  developments  in  science  and 
techiiologv,  and  enables  scientists  and 
engineers  to  becotne  familiar  with  current 
issues  in  precollege  .science  education  so  that 
thev  can  plav  an  active  role  in  its  improvement. 


I 


NATIONAL  OUTREACH 


Thf  NSRC's  National  Outreach  I’rograin 
works  closely  with  teac  hers,  school 
system  officials,  [tareiit  and  coiniminity 
ort^ani/ations,  and  representatiyes  of  Inisiness 
and  indnstrx  to  stimulate  public  support  for  the 
reform  of  sc  ic-nc  c-  ednc  atioti  and  to  enhance 
local,  regional,  and  state  efforts  to  improye 
s(  ience  teat  hing  in  the  st  hools.  National 
Outreach  at  li\  ities  are  tlesigned  It)  deyeltip 
hrttad  t  tinsensnson  neetled  imprttyenients  in 
st  ience  ethit  alion,  to  tleyelttp  a  talent  jJttt)!  t)( 
inlormed  leaders  wht)  can  tlirect  science 
ethit  alit)n  reform  efforts  in  their  comimmiiies, 
anti  pro\ifle  these  leatleis  with  speciali/etl 
let  hnit  al  assisiantf. 

National  Convocations 

It)  tle\flo|)  t onsensns  anti  pnhiit  support  lor 
neetled  refttrms  in  st  ience  etlucatit)n,  the 
NSRC  spttnsors  t onyot  ations  lt)i  leatleis  from 
st  hool  tlistrit  Is.  state  tlep.ii  imeiils  of  ethit  .iiion, 
t  olleges  anti  imiyei  sities.  protession.il 
organi/ations.  anti  business  anti  iiithisirv.  fhe 
NSRt  :’s  first  national  t oinocation.  lieltl  in 
l'.)8(").  fot  iisetl  on  the  le.it  hing  of  st  ieiit f  in 
elementarv  st  hools.  fhe  ret  iimnientlalitiiis  that 
emergetl  Irtim  this  t  tnnot  alitin  are 
siimmari/etl  in  the  N,SR( :  piiblit  ation.  ".St  ience 
for  Chiltlreii:  An  .\gt  iida  ftii  At  tion." 


Future  N.SRC.  ct)nyt)catit)ns  will  bring  slate  and 
lot  al  leatleis  together  to  itientib  anti  tlisi  nss 
ellectiye  strategies  Itn  bringing  abtmt  snsiaiiu 
cbange  in  mitltlle  .mtl  high  scht)t)l  scieiuf 
ediicalitin. 

Leadership  Institutes 

liiformetl  le.ulersbip  is  ref]nired  tt)  establish  ,i 
ellet  liye.  hands-on  science  prtigram  in  evert 
SI  liool  district.  lo  help  tlevelop  this  leaflershi| 
at  tlie  elementary  school  ley  1.  the  NSR(  . 

I Diiilni  Is  two  F.lemeiiiai  V  Science  I.eatlershi|) 
Institutes  eat  h  slimmer.  Miese  institiites 


[)r<)vi(lf  tfiims  of  administrators,  c  iirric  iiliim 
sjH-t  ialists.  trat  ht-rs,  and  s(  iontists  from  scfiool 
distrit  ts  across  tin-  countrv  with  the 
information  and  skills  thc\  need  to  develop 
and  maintain  ef  fec  ti\'e  hands-on  elc-mentarv 
s(  ii'nt  e  programs.  The  institutes  are  staf  fed 
with  scieme  educators  and  s(  ieiitists  who  have 
implemeuled  e\em[)lai  \  elemeutarv  st  ieiic  t- 
proi>i  ams  iu  theii  disirit  ts, 

Ihu  inn  'cars.  72  school  district 

teams  have  partit  ipated  in  \SR(!  I.eadershi|) 
Institute  pronrams.  I'hese  distrit  is  serve  iiearlv 
I'so  million  elemeniar'  s(  hool  (  hildieu. 

Working  Conferences  for  Scientists 
and  Engineers 

F  a<  h  \eai,  tin-  NSRC  sponsors  a  workinn 
< onfeii'ine  lot  s(  ienlisis  and  ennitteers  liom 
( I  tlleni's  and  universities,  federal  reseat  (  h 
lahot atories,  aitd  private  itidnstrv.  These 
( otiferetues  .ite  desinned  to  piepare  sv  ietitists 
.itid  etiniucci  ''  fot  leadetshij)  roles  in 
ptetollene  s<  ietne  edm  ation. 

The  < onletetues  etiahle  pat  lit  iftatils  to  become 
itifoi  tiled  about  t  nrreni  issues  and  new 
developments  in  si  ietne  and  techiiolonv 
eihtcation.  Oittfeti-nce  disi  itssioits  are 
desiniied  to  help  participants  identifv  wavs  iti 
which  ihev  can  i ontrihnie  to  the  iniprovetneni 
of  K  12  scii  tn  e  eihtcation  hv  vvorkiiin  "ith 
teachers  to  ilevelop  new  si  ieni  e  teachinn 


materials;  pat  ticipaling  in  the  pre-service  and 
in-service  education  ot'  scieiu  e  teachers; 
working  with  si  hool  districts  to  help  them 
create  and  maintain  effective  science  education 
programs;  and  acting  as  ailvocates  Tor  the 
improvement  of  science  ethicalion  in  their 
local  communities. 

Technical  Assistance 

The  NSRC.  provides  technical  assistance  to 
school  districts  that  are  engaged  in  ef  ldrls  to 
improve  their  science  programs.  Through  a 
varietv  of  networking  activities  and  responses  to 
individual  requests,  the  NSR(;  serves  as  a 
source  of  informalion  and  speciali/ed  expertise 
in  si  ience  and  technologv  education  for  school 
distrii  I  and  conmnniilv  leaders.  \.SR(; 
technical  a.ssi.stance  activities  include  helping 
school  districts  idenlifv  elTei  live  sciem  e 
curriculum  materials,  design  teacher  in-service 
I'lhicalion  programs,  establish  effective  science 
materials  support  .svsienis,  and  build 
comniunitv  su|jpoi  I  for  their  science  programs. 

In  response  to  a  special  need  to  help  large 
numbers  of'disiricts  establish  effective  science 
materials  support  svstems,  the  NSRd  has 
establisheil  the  .Association  of  Science  Materials 
(a-nlers  (A.SM(l).  ASMO  members  meet 
ainiuallv  to  share  information  about  the  design 
of  science  leaching  apparatus,  sources  oT 
supply,  and  strategies  for  reducing  the  cost  of' 
haiuls-on  scienci-  inslruclion. 


DISSEMINATING  INFORMATION 


Resource  Collection 


Tlu'  NSRC  maintains  a  resource-  collc-c  iion 
and  < omputc-r  dataiiasc-s  wine  li  contain 
inloi'ination  about  e-(fe-c  li\e-  sc  ie  ne  e- 
tc-ac  hintf  rc-sourc  c-s  and  sourc  c-s  ol  c-xpc-rtisc-  and 
assistanc  e-.  Tlu-  N.SR(i  providc-s  intoi  inaiion 
about  ic-sonrc  c-s  lor  the-  impro\c-mc-nt  ot  s<  ic-nc  c- 
c-diu  ation  both  to  sc  hool  s\stc-ms  .ind  to 
individvial  sc  ic-nre-  c-dne  ators  <vi\d  sc  ic-ivtisis.  I'lu- 
\SR( :  dissc-mitiatc-s  intorin<ttion  thtoniifb 
(ompntc-r  tc-U-cotntnnnic  ation  nc-twot  ks.  tbe- 
A.SA'T  ptc-sc-titations  .tt  conlc-rc-tu  c-s 

aiul  workshops,  and  the-  })nbUc  ation  ot  prinlc-d, 
<ititiotatc-d  ifiiidc-s. 


Tlu-  N’SRd  has  a  comprc-lu-nsivc-  and  ^lowiiiu 
(-ollc-c  tion  oT  c-ric-c  ti\c-  sc  ic-ncc-  Ic-ac  bing  re-sou, 
mate  rials.  Honsc-d  in  tlu-  NSRC  libiai  x  at  tlu 
.Smithsonian  Institution,  the-  collc-c  tion  holds 
ovc-r  r>,00()  \ohmu-s.  iiu  hiding 

■  .Sc  ic-nc  c-  cm  i  icnlnm  matc-i  iais  dc-cc-lopc-d  b\ 
national  (  nri  ic  nhnn  pic)ic-t  ts  and  bv  sc  hool 
s\'st(-ms  with  c-\c-mplar\  scic-nc  c-  piograms. 
inclndini;  adaptations  ol  mate-rials  prcahie  c-il 
b\  tiational  sc  ic-nc  c-  c  in  i  ic  iihnn  piojc-c  ts; 

■  Tc-xtbooks.  sc  ic-nc  c-  ac  tivit\  uiiidc-s.  and  othci 
tnatc-rials  clc-\c-lopi-d  In  c omnu-i  c  ial 
pnblishc-rs; 

■  .Scic-nc  c-  tc-ac  hinj*  mate-rials  cic-\c-lopc-d  In 
sc  ic-nc  c-  mnsc-mns  and  sc  ic-nc  c--lc-c  hnoloi>A 
c  c-ntc-rs; 

■  Currie  nlnm  mate-rials  dc-vc-lojK-d  in  otlu-r 
c  onniric-s. 

Information  Databases 

I  he-  N,SR{  I  rc-sonre  c-  collc-c  tion  is  c  ataloi>ni-d 
and  aicc-ssiblc-  tbroni'b  compntc-ri/c-d  inlor- 
maiion  d.itabase-s  that  include-  annotations  as 
wc-ll  as  biblioirrnphic  data.  Oll-sitc-  nsc-rs  c dn 
ac  cc-ss  tlu-  data  In  sc-iulinsr  u-einc-sis  throni^h 
the-  l\-oplc-  .Sh,n  ittf>;  Iniormatioti  Nc-twork 
(I’SI-NF  I  ).  ( I’.SI-NK  I'  is  .1  nationwide-  computci 
tc-lc-coininnnic  atious  nc-twoi  k  ot  irani/c-d  In  tlu- 
(  .ouiic  il  ol  State-  Sc  ic-iu  c-  Suju-rvisoi  s.i 


Ill  the  futurt-.  tlu'  NSRC.  will  also  dissi'ininatf  its 
inform. ition  databases  through  other 
teler omimmiealioiis  networks  that  serve  the 
ediK  .ilion.il  t omnumitx. 

Resource  Guides 

NSRC  resourii'  guides  iiu  lude  iurormatiou 
.ihoul  teat  lung  m.tlerials  and  soui'ees  of 
.issisiaiuf  (or  St  ieiuc  teat  hei  s.  An  elementarv 
s(  ient f  ifsouife  guide  has  heen  puhlished,  and 
.1  guide  foi  seeondart  school  st  ietu  e  is  ttiuler 
development. 

Sc/cwcc  fill  C.liililirti:  Hi  soiim  s  /or  iivchn'i  is  the 
\SR(  !N  annot.ited  guide  to  elementarv  st  ience 
resouK fs.  I  he  gtiide  (outains  lumdiftlsol 
(  aiflullv  ifse.irt  hetl  entries  .ihout 

■  Klemeiit.u  V  st  ieut f  t  un  it  ulum  m.iterials 
th.it  sU|)|)ort  li.iiitls-oii  st  ientf  iiistrut  titm; 

■  I’ei  iotlit  .ils  on  st  ientf  .mtl  st  ientf  ethu  atitm 
lor  t  hiltlreii  .mtl  teat  hers; 

■  \. ilion.il  element. 11  V  st  ientf  t  unit  ulum 
flevf  lopmeiit  prtijet  ts; 

■  Assist.mt  e  .ivail.ihle  tt>  elemeiit.irv  st  htitil 
te.it  hers  from  museums,  st  ientf  .md 

let  hiiologv  tf  nteis.  .mtl  prolessitin.il 
.issot  i.ilitms  .mtl  tirgani/.itioiis  .it  rtiss  the 
(  oiinti  v ; 


SCIKNCK  KOK 
CIIILDRKX 


In  the  first  etlititm  S< ietue  fo)  I'.hildreu: 

Resourees  for  I'eiteiiers  receivetl  the  "Outstanding 
.Xt  adeiiiit  Bt»t)k  .\ward"  from  the  .\merit  an 
l.ihrarv  .Xsstit  iatitin.  ,\  set  tmtl  edilitm  is  under 
tleveltipment. 

Seieiiee  for  ('.liildreii:  Resourees  for  I'eaeliers  is 
;ivailahle  from  the  Natitmal  .\tademv  Press.  Tti 
tirder,  write;  Natitmal  .\t  ademv  Press,  2101 
( itmstitutitm  Ave..  NVV,  VVashingttm.  DC  20418. 


■  Puhlishers  .mtl  suppliers  ol  t4emeiitarv 
st  ient  e  te.it  liiiig  m.iteri.ils. 


DEVELOPING  INNOVATIVE  SCIENCE 
CURRICULUM  MATERIALS 


Tin-  \SR(!  curridilum  projft  t,  Sciciut- 
aiul  IVt  lor  Childri'ii  (ST(!),  is 

prodiuinjf  a  rompifk-  protfr.im  ol 
s<  irtin'  iiisti  IH  tioii  lor  ( liildifii  in  grades  one 
dirongh  six.  Developed  in  ( ()0[)eralion  with 
s(  hool  disirids  ac  ross  the  eonnti  the  24  SIX  '. 

( in  ri(  iilnin  units  involve  c  hildteti  in  hands-on 
investig.iiions  ol  sc  ientilh  phetiotnetia  that 
enable  them  to  leai  n  sc  icaice  liv  doing  sc  ic'tue. 

1  hc‘  goals  oi  the  .SIX'  |)iogiain  ate 

■  lo  help  c  hildten  develop  sc  ientilie  rc-asotiing 
skills  and  the  ahilitv  to  solve  prac  tic  al 
piohlerns: 

■  lo  lonti  ihnte  to  c  hildten  s  conceptual 
understanding  ol  the  vvoi  lcl  around  them; 

■  It)  lostei  the  developmetit  ol  sc  ientilie 
attitudes — e  ntiositv.  it's|)ect  lot cv idence, 
t  ritic  .il  rellec  tion.  Ilexihilitv.  and  sensitivitv  to 
liv ing  things. 

l'..ie  h  S  I  ( .  unit  consists  ol  a|)pio\iinatelv  Hi 
lessons.  Ol  eight  weeks  o|  instrnc  tion. 

I'.vei  vthing  a  teat  her  needs — a  teat  hei  s  gnitle. 
a  set  ol  student  at  tivitv  hooks,  and  t  lassrooin 
St  iente  materials — is  toniainetl  in  an  .S  IX  .  unit. 


Based  on  Research 

I  Ilf  design  ol  the  ,S  IX  .  progi  am  is  based  on 
researc  h  th.it  shows  c  hildren  learn  more 
St  ic-nc  e-  thrtmgh  h.mtis-on  e\|)erient  es  than 
through  rote  meinori/ation  ol  tet  hnit  ;il  terms 
Irom  textbooks. 


Classroom-Tested 


lo  I'lisiirc  tliai  tlu-  matorials  piodutt'd  In  tlu- 
S  IC.  piojfct  art-  oITta  live  lor  t  liildivii  and 
ifa<  lu'i  s  in  actual  classroom  settings,  the  unit 
development  process  itu  hides  two  phases  of 
ii'siing  wiili  students  and  teacheis  in  classrooms 
at  ross  the  coiintrv.  In  addition,  tlie  SIC  units 
aif  ifviewed  In  ati  advisorv  pattel  of  st  ienlists 
.md  edni  atot  s. 


Designed  to  Integrate  Learning 

Hu-  S  IC  units  itiak<'  si  iem  e  insti  lu  tioti  mote 
meaningtnl  to  (  hildicn  atid  mot<-  manag<-al)le 
lor  elenu'iitarv  st  hool  teac  luas  hv  linking 
s(  ieiii  <•  with  otlu’f  (  nrrii  ulnm  suljjc-cts. 
ini  hiding  m.uhematii  s,  language  arts,  sot  ial 
studies,  .md  .li  t. 


Flexible  and  Affordable 

The  modular  design  of  the  STC  program 
makes  it  possihU'  for  school  districts  to 
incorporate  .ST(!  units  into  a  varietv  of 
curriculum  frameworks.  In  addition,  the  ,S'I  ( 
units  are  also  designed  to  he  aflordahle  and 
easily  maintained  bv  school  districts. 

■S  IC  units  ma\  he  pnrehasc'd  from  the 
Carolina  Biological  Supply  Companv, 

York  Rd..  Burlington.  N(  .  27‘21.a, 
I'elephone:  (1)19)  asioSHl. 


An  Advisory  Board  of  distingiiislKd  scie  ntists,  educational  Ic'adcrs,  and  corporate  executives  helps 
set  N.SRC,  priorities  and  reviews  materials  produced  by  the  center. 
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F'or  Further  information  about  the  N'SR(i  and 
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Science  for  Children 

An  Agenda  for  Action 


NSRC 


National  Science  Resources  Center 
Smithsonian  Institution — National  Academy  of 
Sciences 


The  NSRC  sponsored  a  National  Conference  instructional  materials  and  apparatus  the  original  NSF  elementary  science  proj- 

on  the  Teaching  of  Science  in  Elementary  needed  to  investigate  a  particular  science  ect  materials  to  provide  lesson  plans  in  a 

Schools  in  July  1986.  This  conference  brought  topic,  plus  clearly  defined  lesson  plans  format  more  appropriate  to  the  needs  of 
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The  NSRC  is  establishing  a  nationwide  net¬ 
work  to  assist  school  systems  and  teachers 


Science  and  Technology  for  Children 

Hands-on  Science  Units  for 
the  Elementary  School  Curriculum 


National  Science  Resources  Center 

Smithsonian  Institution-National  Academy  of  Sciences 


Science  and  Technology 
for  Children 

Hands-on  science  teaching  units  for  the  elementary  curriculum 

The  STC  units  are: 

•  Hands-on-that  s  the  best  way  for  children  to  learn  science. 

•  Modular-can  be  integrated  into  an  existing  program  or  used  to  construct  a  complete 
science  curriculum. 

•  .Affordable-only  inexpensive  and  easily  replaced  materials  and  apparatus  are  used. 

•  Tested  and  reviewed-nationally  field-tested  in  diverse  school  systems  and  reviewed  by 
prominent  scientists  and  educators. 

•  Age  appropriate-children  engage  in  activities  and  learn  important  science  concepts  and 
skills  appropriate  to  their  developmental  level. 

•  Integrated  across  curricula-the  learning  of  sciences  is  integrated  with  mathematics, 
language  arts,  and  social  studies. 


The  National  Science  Resources  Center 
(NSRC),  cooperatively  sponsored  by  the 
Smithsonian  Institution  and  the  National 
Academy  of  Sciences,  has  initiated  a  unique 
elementary  science  curriculum  development 
project:  Science  and  Technology  for  Children 
(STC). 

The  project  is  providing  teachers  and  chil¬ 
dren  with  inquiry-based  curricular  compo¬ 
nents  or  units  that  build  on  young  children's 
curiosity  about  the  world  around  them. 

Under  development  are  24  hands-on  units 
for  grades  1  through  6.  The  units  can  be  inte¬ 
grated  into  an  existing  program  or  be  used  to 


construct  a  complete  science  curriculum  to 
provide  children  the  opportunity  to  learn 
about  topics  in  the  life,  earth,  and  physical 
sciences,  and  technology.  The  units  encourage 
participatory  learning  and  the  integration  of 
science  with  mathematics,  language  arts, 
social  studies,  and  art. 

A  unit  consists  of  lessons  for  eight  weeks 
of  instruction,  each  requiring  about  45  min¬ 
utes  of  class  time:  Teacher's  Guide:  Student 
Activity  Books:  and  appropriate  supplies  and 
apparatus  for  a  class  of  up  to  30  students.  Six 
units  are  available  now.  and  seven  others  are 
scheduled  for  release  throughout  1992-93. 


Sequence  and  Availability  of  STC  Units 


Life  and  Earth  Science 


Physical  Science  and  Technology 


Organisms 

Weather  and  Me 

*  .11  ^993 

Fan  1992 

The  Life  Cycle 

Soils 

of  Butterliies 

bOrtog  1994 

a .  Der  ■ 

Plant  Growth 

Rocks 

and  Development 

Fall  1994 

Available  Now 

Ourselves 

Animal 

Fall  1994 

Behavior 

Fall  1993 

Microworlds 

Ecosystems 

Availabto  Now 

Spr«n9  1993 

Expenments 

It’s  about 

with  Plants 

Time 

Avadabie  Dot 

Soring  1992 

cor-  "O  o" 


The  Teacher’s  Guide — This  dearly  written,  concise  guide  is  the  key 
to  successful  use  of  the  STC  unit  _ - - 


I’l.W  I  (.ROW  I  II 
A\l»  OKVKIORMKNT 


The  Teac  her's  Guide 

also  includes: 

•  an  overview  of  the  unit — 
about  eight  weeks  of 
instruction 

•  generaJ  preparation  and 
mnnapement  tips 

•  an  annotated  list  of 
appropriate  science  trade 
books  and  other  print, 
audios  isual,  and  sofiw-are 
resources  for  students 
and  teachers 

•  end-of-unii  assessments 
to  evaluate  student 
learning 


NSRC 


The  STC  Teacher's  Guides  provide  teachers  with 
the  information  they  need  to  conduct  successful, 
hands-on  science  lessons  in  the  classroom.  Each 
lesson  has  a  set  of  objectives,  step-by-step  proce¬ 
dures,  and,  often,  strategies  for  assessing  smdent 
learning.  There  are  also  relevant  content  back¬ 
ground  sections,  lists  of  needed  materials,  and 
tips  on  lesson  preparation  and  lesson  manage¬ 
ment. 

STC  Teacher's  Guides  are  designed  to  give 
teachers  the  freedom  to  enhance  and  extend 
lessons  with  their  own  ideas  and  to  integrate  the 
science  content  and  skills  of  STC  units  with  the 
other  subjects  of  the  elementary  school  cumcu- 
lum. 


•  nunuTtujs  illu-sir.iiHUi- 
rhrt»uuhoui  the  i>umU 


•  IniegraU'd 
for  moniionng  student 
progress 


» for  each  lesson: 
overviews,  objeclivt' 
lists  of  materials, 
step'bV'Step  prepara 
tion  and  procedure'^ 
secfion.s,  and  exten- 


Siudems  from  Watkins 
Elementary  School  in 
Washington.  D.C  .  work 
with  the  Plant  Growth 
and  Development  unit 


\'>u  ha\r  aurstinn^  ,r  i(>mmrnt\  ahoui  the  STC  prniect.  call 
e\:rn\!r<r  22S  ^'tfe  t(<  htrn 
tt  'T  »  J n  f  ir  Chlijren  Carnima  Hinloei.ai 

^  ■''nn.t'r.  2  '  }  ’•*  P"ad  \  ’rfh  i'ondtni} 


..  *  '  "TTC  r'lE" 


•  r-  T  'Vr  T'-yy  r^---rTy»^ 


The  Student  Activity  Book- 

in  age-appropriate  language 

Field-tested  student  activities  encour¬ 
age  student  investigation.  For  grades  1 
and  2.  30  consumable  Student  Activity 
Booklets  are  included  in  each  STC  unit. 

For  grades  3  to  6.  13  nonconsumable 
Student  Activity  Books  are  includ¬ 
ed  in  each  unit 


-Clear,  concise  instructions 


'  Think  and  U  ondi  r  chal* 
lenfses  students  with  ques* 
tions  that  are  answered 
through  hands-on  activities 


Ideas  to  Explore 
prompts  students  to 
ask  more  question'^ 
about  other  area'^ 
related  to  their  new. 
found  knowledge. 


hnd  Out  for  >  ourself 
guides  Students 
through  the  steps  of 
investigation,  obser¬ 
vation.  experimenta¬ 
tion.  and  recording 


•  Maierial^  list  ensures  that 
students  have  proper 
materials:  instills  a  scn.se 
of  responsibility  for 
apparatus  and  procedure 


A  Look  At  Future  STC  Units 

These  STC  units  are  scheduled  for  relea,se  throughout  1992-93 


•  Kach  btMik  is  filled 
with  helpful  draw¬ 
ings  to  illustrate 
important  points 


.Sprinc  1992 

I’tlOI)  ChF.MISTRV.  {(irjJc  S,  IniroduvC' 
the  r*jMC  prlnc1^lc^  ot  chcmistrv  antf 
nutridon.  Students  u>t'  chemical  rests  tv 
detect  carbohvdraies.  tjt>.  and  proteins  in 
foods,  and  discover  through  a  senes  o! 
readings  how  these  nutrients  relate  to  rheir 
health  Ihev  learn  the  value  of  tollowmi: 
procedures  caretullv  to  achieve  valid 
results,  and  ot  orcani/me  large  amounts 
of  data  in  a  svsiemanc  wa> 

It's  ABtn  T  TtMF.  UiraJe  h i  Students  par 
tkipate  in  activities  that  parallel  the  hi-- 
lorical  development  ot  time-keeping 
methods  ihev  observe  the  mwn  s  pha.scs 
and  investigate  the  movement  of  the  sun  ^ 
shadi'ws.  then  build  and  experiment  with 
'-uch  techni'logical  innovations  as  pendu 
iums  and  mechanical  escapement- 


hMV  1992 

>\kathfr  ano  Ml.  HrruJe  / 1  Introduce' 
students  to  the  concept  ot  weather  and 
h<»w  It  relates  to  their  evervdav  work! — 
from  the  clothes  thev  wear  to  the  weather 
torecjst  Students  team  to  read  a  the: 
momeicr.  estimate  wind  speed  and  direc¬ 
tion.  make  and  use  a  simple  ram  gauge, 
and  recogni/e  cloud  patterns 

.S<)i  >DS.  {(irude  Challenges  students  to 
question  what  sound  is.  and  how  it  is 
used  Aciiviiies  highlight  sound  s  readilv 
observable  characteristics:  pitch,  loud¬ 
ness.  and  vibrations  Through  building 
and  expenmeniing  with  devices  like  whis¬ 
tles  and  model  vocal  cords,  students  Icam 
firsthand  how  humans  produce  and 
receive  sounds 

Spriv;  199.^ 


Chkmic  Al.  I  K.STS.  .^1  Introduces 

some  basic  principles  of  chemistrv 
Students  perloim  simple  chemical  test- 
and  investigate  the  properties  ot  similar- 
looking  powders  to  solve  a  mystery:  what 
arc  the  identities  ol  the  five  “unknown  ' 
chemicals They  gam  practice  conducting 
tests,  recording  observations,  mierpreiing 
results,  and  applying  these  skills  to  new 
situations 

Kcosysthms.  (dradc  5)  Introduces  the 
concept  that  all  living  creatures  are  inter¬ 
dependent.  Using  pia.stic  soda  bottles,  stu 
dents  build  connecting  aquatic  and  terre'-- 
inal  environments  and  observe  the  inter¬ 
dependence  of  plants  and  animals  Thc> 
then  design  expenments  to  investigate  the 
effects  ol  man-made  pollutants 


F.\X  Your  STC  Order! 
919  5«4-.t399 


(  oMPARiv:  ANP  Mf-asi  rim:.  K/roJe  h 
Introduces  students  to  the  processes  and 
skills  that  form  the  foundation  for  sian 
dardi/ed  measurement:  making  compai- 
•  sons,  using  arbiirarv  units  of  measure, 
and  understanding  the  need  tor  standartl 
i/cd  units  Students  make  and  use  their 
own  measuring  devices  to  quanl'iv 
lengths,  widths,  and  heights,  js  well  as  to 
cxpu're  volume  and  capaciK 


All  our  products 
are  unconditionally 
guaranteed! 


Available 
STC  Units 

•  Six  new  units  for  grades  1 
through  6 

•  Includes  materials  and 
apparatus  for  a  class  of  30,  plus 
Teacher’s  Guide  and  Student 
Activity  Books 

•  Units  provide  lessons  for  eight 
weeks  of  instruction 
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Imrixliites  the  eonecpi  ot  lite  eveles  by  using  the  painted 
lady  buttcrlly  l\  anf.wti  l  onlui).  Students  learn  nbserva- 
inmal  and  recording  skills  and  their  importance  to  sci¬ 
ence  They  learn  about  the  caterpillar's  basic  needs  for 
air.  water.  KhkI.  and  shcliei.  .ind  they  obsersc  and  record 
activities  such  as  spinning  silk,  eating,  resting,  eliminat¬ 
ing  waste,  and  shedding.  The  chrysalid  and  adult  stages 
are  also  observed,  with  close  attention  given  to  develop¬ 
ment.  anatomy,  and  feeding. 

•I7-1501  f  nil  ,  ,  Vis.OO 
‘*7-1502  Teacher  ^  tiuidc  .  ,  S'l.u.s 
‘*7-150.y  StudenI  Activitv  HiKiklel  ,  SMO 
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rills  unit  tcatures  W  isconsin  bast  Plants  '.  Hrnsr.ha  rapa. 
.1  member  ot  the  mustard  lamily.  Students  follow  the 
L.'inpieie  life  cyde  i4(i  daysi  of  fPiis^h  u.  including  ger- 
nnn.iiion.  growth,  development  ol  morphological  struc- 
■::rc'.  vlealh  ol  live  n.irent  plant.  'CCvl  harvest,  and  the 
.■tiieieciKC  ol  new  cnihivonis  plaIU^  Iri'in  harvested  seed 
\vliviiies  iiicIikIc  I'laiiliiij  seed,  ihinnine  aiKi  tr.insplani 
ce.lling',  poiiin.iiing  with  drieil  iionev  Peew.  ii.irvc'l 
'iMtiiie  seed,  .in.i  delerinmine  vields 
'l'•l‘*(l|  t  111  SpiSiK 

'»■  I‘«I2  le.MC-  tell.l.  S.M.e 
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I  '^b-page  resource  guide  for  elementary  school  ■ 
le.iehers  ei'oinih-d  hy  the  National  .Scienee  i 
Resources  (  enter  iNSRCi  staff  and  reviewed  and 
annotated  hy  dassriMmi  teachers  It  lists,  reviews,  | 
and  provides  ordering  inlormation  for  activity-  ! 
h.ised  seicnce  siirrieulum  units,  books  on  science 
leaching,  source  books  of  science  acTivilies,  and  I 
science  maga/ines  for  both  elementary  teachers  [ 
and  students  Published  hv  the  National  .Academv  I 
Plc'sc 

'r.|(»*Hi  I  ,  ■  VMis 
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Designed  lor  grade'  4.  the  unit 
can  also  be  taught  at  grades  .r 
and  .s.  .Students  are  introduced 
to  the  propenies  of  electricity 
as  they  explore  different  kinds 
of  circuits,  leant  about  sw  itch¬ 
es.  construct  llashlights.  and 
discover  the  properties  of 
diodes.  The  unit  culminates  in 
students  wiring  a  cardboard-box  house. 

97-2601  linn  .  STO-S.tK) 

97-2602  I  eacher's  C.uidc  .  S9,‘*.s 
97-260.f  .Siudciil  Aclivils  Book  .  S2..S0 

MICKOW’ORIUS 

lOraJf  .s) 

Designed  for  grade  .S,  this  unit  is  adaptable  for  grade  6. 
The  primary  objectives  are  for  students  to  learn  how  to 
observe  and  record  their  observations  by  writing  and 
drawing;  to  learn  about  the  propenies  of  magnifiers;  and 
to  become  skilled  al  using  hand  lenses,  microscopes, 
slides,  coverslips.  droppers,  and  olher  related  apparatus. 
In  addition,  each  student  has  an  opportunity  to  observe  a 
wide  variety  of  specimens,  both  living  and  nonliving, 
under  magnification  w  iili  a  studeni  microscope  ( included  i 
97-2701  ITiii  .  S;9.5.(HI 
97-2702  Teacher's  Guide  .  Sd.'J.s 
97-2703  Siudenl  .Aciiviiy  Book  .  $2. ,50 

Expkrimrn  r.s  with  Plants 
(Crude  bt 

This  unit  features  W  isconsin  Fast  Plants''.  Brassica  rapa. 
Sludents  learn  how  to  design  then  conduct  a  controlled 
investigative  expenment  They  learn  to  identify  ihc  key 
variables  that  affect  the  life,  health,  and  reproductive 
capabilities  of  Hrussn  u  and  how  these  variables  can  be 
manipulaicd.  Through  data  collection,  measurement, 
observation,  and  recording,  students  d'seover  the  effects 
ot  manipulating  chosen  variables  on  the  plants.  .Activities 
include  planting  seed,  thinning  and  transplanting 
seedlings,  pollination,  and  harvesting. 

97-,(10|  l  uu  spi.siio 
97-.5I02  Icjcher  si.uide  Sous 
97-.(|0,(  Siuvteni  Acliviiv  Hook  S2.s() 

M  MiM  Is  \MI  MoIORS 

i(  1 1  tide  'o 

.Mudenis  explore  magnetism  and  electricity  in  this  unit 
Students  experiment  with  magnets  and  with  a  compass 
they  make  They  discover  properties  of  magnets,  and 
•issemhlc  aiul  explore  the  characteristics  ol  a  sw  itch,  sim 
pic  circuits,  and  electromagnets  Sludents  experiment 
with  three  dificreni  electric  motors,  including  one  they 
nuke  I  sing  an  electric  generator,  they  produce  electnci- 
tv  to  light  a  bulb  and  make  a  motor  lum. 

97-.VWI1  Knit  5295  (HI 
97..Mtt2  Teacher  V  (iuiile  Su  ns 
97-.V4tM  Siuileni  .Aelivitv  Bmrk  .  52.50 


ACT  NOW! 

Make  STC  units  a  part  of  your 
science  curriculum.  To  order. 
Call  m)  .114-5551  toda\! 


The  most  frequently  asked  questions  about 
Science  and  Technology  for  Children: 

H  e  are  interested  in  adopting  the  STC  program  as  part  of  our  curricu¬ 
lum.  How  can  you  help  us? 

If  you  are  planning  to  adopt  a  hands-on  science  curriculum  and  would 
be  interested  in  knowing  how  STC  can  work  for  you,  we  will  meet  with 
your  curriculum  developers,  science  supervisors,  teachers,  principals, 
school  board  members,  and  parent  organizations  to  present  the  total 
STC  program  for  your  consideration.  This  can  be  arranged  by  calling  or 
writing  David  Middendorf  at  Carolina  Biological  Supply  Company, 

919  584-0381,  extension  225. 

How  can  we  preview  materials? 

Any  Carolina  Biological  product — including  the  STC  units — can  be 
ordered  on  approval  for  30  days. 

Do  you  offer  workshops,  demonstrations,  in-service,  and  pre-service  teacher  training? 

Yes.  Each  unit  is  designed  to  be  teacher  friendly.  Because  in-service  education  is  a  necessary  element  of  an  effective  program,  we  offer 
hands-on  workshops  for  every  unit.  We  prefer  groups  of  20  to  30  at  a  time.  This  allows  interaction  between  participants  similar  to  that  found 
in  the  classroom  during  actual  teaching.  Complete  unit  workshops  are  approximately  3  hours  in  length.  Two  workshops  can  be  done  in  a  day. 

How  much  does  a  workshop  cost? 

Every  situation  is  different.  We  want  to  work  with  you  to  provide  the  training  that  will  make  your  hands-on  program  successful.  Call  David 
Middendorf  at  919  584-0381,  extension  225,  to  discuss  your  specific  needs. 

How  can  we  order  STC  materials? 

STC  units,  printed  materials,  and  apparatus  for  each  unit  can  be  ordered  by  calling  toll  free  800  334-5551.  The  catalog  numbers  and  prices 
of  available  materials  are  included  in  this  brochure. 


NSRC 

National  Science  Resources  Center 


Science  Technologv  for  Children 


Snuihsofuas 


Nstkniai  Academy  of  Sctfocei 


CaniHna  Biological  SinDiy  comm 


Free  ,30-da>  Trial 
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Carolina  BNMgicai  Builinglon.  North  Carolina 

Supoiv  CQioDani;  Gladstone.  Oregon  97027 
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S  I  ( !  mills  al  l'  (li'sit;iu'(l  lo  |)i  (i\  idc  uH  siudi'iiis  with  slimiilatint; 
(■\|Ki  K'lu  c's  111  I  III’  iitf,  cal  I  li.  and  pin  sit  a  I  st  itiu  cs.  anti 
let  Inn  ill  \\  liilc  sjmiillaiicoiislv  dcvclopma  dicii  tiiiital 

I  limisiiia  and  |)i  i  ihlcin  si  il\  ina  skills. 
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t  liildi  ell  with  I  he  I  >()|)i  )i  1  iniiiN  lo  learn  ai^e-a|)|)i  opi  laie 
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1  he  moilnlai  design  oi  the  SIC,  t  in  ii(  ninin  inakis  it  possihli 
lot  s<  hool  (list  rids  to  ineot  pot  ato  the  units  into  a  \at  iei\  ol 
(  nrt'ii  iihnn  I  l  aineworks.  .S  !  (  .  S(  ienee  units  also  ,u  e  designed  to 
he  used  l)v  students  and  teac  hers  IVom  a  vai  ietx  ol  hat  kgrounds 
and  s(  hool  settings. 


SCIENCE  AND  TECHNOIjOGY  FOR  CHILDREN: 
CENTRAL  THEMES  OF  UNITS 


Central  Themes 

Observing.  Measuring,  and 
Identifying  Properties 

Seeking  FA  idetice 
Recognizing  Patterns 
and  (  Aelcs 

Identifying  Cause  and  Etfecl 
Extending  the  Senses 

Designing  and  Conduc  ting 
Experimetits  _ _ 


Grade  Levels 

1  2  3  4  5  6 


BEST 

AVAILABLE  COPY 


sc  Ji.NC;E  AND  TI:C:IIN0L0C;Y  for  CMII.DRFN; 
SKOIJFNCF  or  UNITS  AND  AVAILABILITY 


Grade  Life  and  Earth  Science  Physical  Science  and  Technology 


I  Organisms 

lall'n 

Weather 
and  Me 

/■all  02 

(!omparing 
and  Measuring 

Sfirliia  3 

( )hserving  and 
(dassifving 
spring  91 

2  Tlu‘ Lif  e  Gycle 
of  Butiei  flies 

/■all ')/ 

•Soils 

Sjiiiii^  91 

Balancing  and 
Weighing 

/■all  93 

C.hanges 

/'all  94 

3  Plant  (irowth 

and  Development 
Sjnmj’  ‘>I 

Rocks 

/■all  9-i 

C'.hemical 

rests 

Sln  ini'  9  3 

Sounds 

/■all  92 

4  Ourselves 

/■nil 

Animal 

Behavior 

fall  93 

Floating  and 
Sinking 

Fall  93 

Electric 

Gircuiis 

SpIDur  91 

5  Microworlds 

9/ 

Ecosystems 

Sfmnjr  9  3 

Food 

Uheinistry 
Spring  92 

Structures 

Sjinufi  94 

6  Experiments 
with  Plants 

/■nil'll 

It’s  about 

'Lime 
Sjinn^  92 

Machines  and 
Inventions 

/••«//  94 

Magnets  and 
Motors 

/■all  91 

DLSICiNED  TO  BE  AFFORDABLE  AND  MANAGEABl-E 

I'lu*  S  !'(]  units  iUf  iilf()i(lal)le,  nianajgeable  in  the  classroom, 
and  easily  maintained  l)y  school  districts  for  ie))eated  use.  Each 
S  ru  unit  consists  of  approximately  Hi  lessons,  or  S  weeks  of 
insti  iiction.  Evet  ything  a  teacher  needs — teachet 's  guide,  a  set 
of  student  activity  hooks,  and  classroom  science  materials — is 
contained  in  eacli  unit.  The  teacher’s  guide  is  filled  with 
suggestions  that  fielp  teachers  anticipate  many  classroom 
situations.  Su|)plemental  information  provides  ideas  about  how 
to  incorporate  computer  sof  tware,  audio-visual  materials,  and 
science  trade  books  with  the  units. 


■"i  :i  a'su  ri^c  jin?  h .<  h ri  hu  ;m  i  nu I'.n 

« 'wv  ( :f  nvvi  iNi'A'rs 

r<.‘a(  lici  \  ( liiidr 
Si  t  ot  Siii(li-nt  .\(  ti\  il\  Books 
Kit  of  Mati‘1  i.ils  aiiil  Aj)|)araHis 
Rri  <tintiu‘!i<latiotis  lot  Supplement. it  \  M.itei  iaK 

•  Si  ieiKe  l\ea(iin;4  M.iterials 

•  ( iompulei  Soft  wan- 

•  .\ii(iio-\  isiial  M.ilet  i.ils 

Kmiie  units  an*  av.iilahlc'  ot  teat  Iter’s  guides  atid  stitdeiil 
aeti\  it\  itooks  tua\  be  |)uti  lutsed  sepataleK. 


t  NTi  S  AVAH.ABiJ.  NOW 

a  Plant  Growth  and  Development — grade  3 
^  Electric  Circuits — grade  4 
a  Microworlds — grade  5 

fi  The  Life  Cycle  of  Butterflies — grade  2 
0  Experiments  with  Plants — grade  6 
a  Magnets  and  Motors — grade  6 


IMTS  AVAU.ABl.E  SPRING.  R)?)2 

0  Food  Chemistry — grade  5 
B  It’s  about  Time — grade  6 


50  ORDER,  WRITE  OR  CALI.: 
Dtivid  Middendoi  I 

Gai  olittii  Biological  Supply  Goinpaiiv 
2700  York  Road 
Bui  lingtoii.  NG,  2721;") 
l-OIO-r)K‘l-0381.e\t.  22;"). 


li ,  !t: II  ij I II  I  a  I  i\  h)  f>)  <>,  niiiii^ 

'  hi'iln  II  :t  ilh  11  ,  /iriUi  mid 

'I  ixiuliil  III  f !  lid  liil  11,11  III  .1  n  in  , 

!'i  dll  I  I,  nil  iitar\  nrndi  \  ■  n  h(iiid\ 
'•n  I  \j)i  !  u  III  (  liiiit  ,11  nil  r  thi  III  a 
ii.  -h  III  mil  n  il  ,11  1  mid  liiiild  mi 
nl’lirl  ill  fill-  iiinn 


Frank  Press 

i’l  ('sidciii 

N.ilioii.il  Ai.hIcmu  III  S(  u'lurs 


\  ''.I'M  •:  Si  ;i  t!i  «  Ki  S' >iir I  (  N  l  I  ntf 


riu'  Nation. il  Si  ioini'  Rosoniifs  {a  iilcT  u.is  osi.ihlisliod  1)\  ilic 
Siniihsoiii.in  Insiitniion  .mil  the  X.ition.il  .\(.t(li-ni\  ol  Si  iciuo'. 
In  iinproxo  lln'  Ic.r  liiiiR  of  si  k  iuo  in  tin-  n.iiion's  st  linoK. 
l.iK. til'll  in  till'  Sinii lisoni.ni  Insiimtion  Ails  .iiul  Indnsii  ii-s 
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Science  and  Technology  for  Children 


A  National  Elementary  Science  Curriculum  Program 
to  Improve  the  Teaching  of  Science  In  the 
Nation’s  Elementary  Schools 


National  Science  Resources  Center 

national  academy  of  SOENCES  •  SMITHSONIAN  INSTITUTION 


Introduction 


Science  and  Technology  for  Children  (STC)  is  a  unique  elementary  science 
curriculum  development  project  of  the  National  Science  Resources  Center  (NSRC).  The 
STC  project  is  designed  to  build  upon  the  experience  acquired  by  school  districts  that 
have  established  effective  hands-on  elementary  science  programs  over  the  past  two 
decades;  the  knowledge  of  the  elementary  science  curriculum  materials  produced  in  the 
past  with  National  Science  Foundation  support;  and  the  NSRCs  four  years  of  experience 
in  developing,  publishing,  and  disseminating  inquiry-centered  elementary  science 
materials. 

The  STC  project  incorporates  a  thoroughly  tested  materials-development  process 
that  ensures  that  the  hands-on  curriculum  units  produced  are  scientifically  accurate  and 
pedagogically  appropriate  for  children  and  teachers.  The  steps  of  this  process  include 
development  of  a  trial-teaching  sequence  of  classroom  activities  and  preparation  of  trial 
editions  of  the  science  readers,  in  consultation  with  teachers  and  scientists;  trial  teaching 
of  these  materials  with  «.hildren  in  the  District  of  Columbia  Public  Schools;  national  field 
testing  with  ethnically  diverse  groups  of  children  and  teachers  from  urban,  rural,  and 
suburban  school  districts,  formative  evaluation  of  the  materials  by  the  Program 
Evaluation  and  Research  Group  of  Lesley  College  in  Cambridge,  Massachusetts;  review 
by  an  advisory  panel  of  prominent  teachers,  scientists,  educators,  and  authors  of 
children's  science  trade  books;  revision  of  the  materials  based  on  the  information 
obtained  from  the  field-testing  process  and  from  the  review  by  the  STC  Advisory  Panel 
(see  list  of  STC  Advisory  Panel  on  page  3);  commercial  publication  by  Carolina 
Biological  Supply  Compaiiy;  and  dissemination  of  the  materials  by  Carolina  Biological 
Supply  Company  and  a  nationwide  program  of  outreach  activities  to  help  school  districts 
effectively  implement  the  STC  progranL 
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The  project  is  staffed  by  people  whose  experience  in  elementary  science  education 
includes  classroom  teaching,  developing  inquiry-centered  science  curriculum  materials, 
conducting  teacher  in-service  education  programs,  evaluating  science  learning, 
disseminating  educational  materials  nationwide,  and  providing  technical  assistance  to 
school  districts  throughout  the  country. 

Science  and  Technology  for  Children  is  directed  by  the  NSRC,  which  is  sponsored 
jointly  by  the  National  Academy  of  Sciences  and  the  Smithsonian  Institution.  The 
NSRCs  commitment  and  capacity  to  improve  science  teaching  for  our  nation's  youth, 
coupled  with  the  resources  and  support  of  its  sponsoring  institutions,  provide  the  STC 
project  with  the  credibility  and  visibility  needed  to  produce  an  effective  and  engaging 
science  program  and  disseminate  it  to  elementary  school  teachers  and  children 
throughout  the  country. 
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STC  Advisory  Panel 


Peter  Alllerbach.  Director,  The  Reading  Clinic; 
Associate  Professor.  Curriculum  and 
Instruction.  University  of  Maryland.  College 
Park.  Maryland 

David  Babcock.  Director,  Board  of  Cooperative 
Educational  Services,  Second  Supervisory 
District.  Monroe-Orleans  Counties,  Spencerport. 
New  York. 

Judi  Backman,  Math/Science  Coordinator, 
Highline  Public  Schools.  Seattle,  VTashlngton 
Albert  Baez.  President.  Vlvamos  M^or/USA:  and 
former  Director  of  the  Division  oi  Science 
Teaching,  UNESCO.  Greenbrae.  California 
Andrew  R.  Barron.  Assistant  Professor  of 
Chemistry,  Harvard  University.  Cambridge. 
Massachusetts 

DeAnna  Banks  Beane.  Project  Director. 

YouthAUVE.  Association  of  Sclence-Technolo^ 
Centers.  formerDirector  of  Education.  National 
Urban  Coalition.  Washington.  D.C. 

A1  Bucclno,  Dean.  College  of  Education.  University 
of  Georgia.  Athens,  Georgia 
Audrey  Champagne,  Professor  of  Science 
Education,  Scnool  of  Education.  State 
University  of  New  York  at  Albany.  Albany,  New 
York 

Sally  Crlssman.  Head.  Lower  School.  Shady  Hill 
^hool.  Cambridge.  Massachusetts 
Gregory  Crosby.  Associate  Director,  Triangle 
Coalition  for  Science  and  Technology  Education. 
Washington.  D.C. 

JoAnn  E.  DeMarla.  Teacher.  Hutchison 
Elementary  School,  Herndon.  Virginia 
Hubert  Dyasl.  Director.  Workshop  Center  for  Open 
Education.  City  College  of  New  York.  New  York. 
New  York 

Timothy  H.  Goldsmith.  Professor  of  Bldogy.  Yale 
Urdverslty.  New  Haven.  Connecticut 
Charles  Hardy.  Assistant  Superintendent, 
Instruction  and  Curriculum.  Highline  Public 
Schools.  Seattle.  Washington 
Patricia  A.  Jacobberger,  Geologist.  National  Air 
and  Space  Museum.  Smithsonian  Institution. 
Washmgton.  D.C. 

Patricia  Lauber.  Author.  Weston.  Connecticut 
John  Layman.  Professor  of  Physics.  University  of 
Maryland.  College  Park.  Maryland 
Sally  Love.  Museum  Specialist.  National  Museum 
of  Natural  History,  Smithsonian  Institution. 
Washington.  D.C. 

Phj^s  Marcucclo,  Assistant  Executive  Director  of 
Publications.  National  Science  Teachers 
Association  Arlington.  VA 
Lytm  Margults.  Professor  of  Biology,  University  of 
Massawusetts.  Amherst.  Massachusetts 


Margo  A.  Mastroplert.  Co-director.  Mainstreaming 
Handicapped  Students  In  Science  Project. 
Purdue  University.  West  Lafayette,  Indiana 
K'.chard  McQueen.  Specialist,  Science  Education. 
Multnomah  Education  Service  District. 

Portland.  Oregon 

Alan  Mehler.  Professor.  Department  of 

Biochemistry,  College  of  Medicine.  Howard 
University.  Washington.  D.C. 

Philip  Morrison,  Professor  Emeritus  of  Physics. 
Massachusetts  Institute  of  Technology. 
Cambridge.  Massachusetts 
Phylis  Morrison.  Author.  Cambridge, 
Massachusetts 

Pran  Nankin,  Editor.  SuperSdence  Red.  Scholastic. 
New  York.  New  York 

Jerome  Pine,  Professor  of  Physics,  California 
institute  of  Technology.  Pasadena,  Caltfomia 
Harold  Pratt.  Executive  Director  of  Science  and 
Technology.  Jefferson  County  Public  Schools. 
Golden.  Colorado 

Wame  Ransom.  Vice  President  for  Education, 
Franklin  Institute.  Philadelphia.  Pennsylvania 
David  Reuther.  Editor-ln-chlefand  Vlce-Rresldent. 

William  Morrow  Books.  New  York.  New  York 
Robert  Rldky.  Professor  of  Geology,  University  of 
Maryland,  College  Park.  Maryland 
F.  James  Rutherford,  Chief  Education  OGQcer  and 
Director.  Project  2061,  American  Association  for 
the  Advancement  of  Science.  Washington.  D.C. 
David  Savage.  Teacher,  Chevy  Chase  Elementary 
School.  Montgomery  County  Public  Schools. 
Chevy  Chase.  Maryland 

Thomas  E.  Scruggs,  Co-director,  Mainstreaming 
Handicapped  Students  in  Science  Project, 
Purdue  University.  West  Lafayette.  Indiana 
Larry  Small.  Science/Health  Coordinator, 

Schaumburg  School  District  54,  Schauihburg, 
Qlinols 

MicheUe  Smith,  Publications  Coordinator.  Office  of 
Elementary  and  Secondary  Education. 
Smithsonian  Institution,  Washington.  D.C. 
Susan  Sprague.  Director  of  Science  and  Social 
Studies.  Mesa  Public  Schools,  Mesa.  Arizona 
Arthur  Sussman,  Science  and  Health  Education 
Partnership.  University  of  California  at  San 
Francisco.  San  Francisco.  California 
Emma  Walton,  Science  Supervisor.  Anchorage 
School  District,  and  Past  President.  National 
Science  Supervisors  Association.  Anchorage, 
Alaska 

Paul  Williams.  Professor  of  Plant  Pathology. 
University  of  Wisconsin  at  Madison.  Madison, 
Wisconsin 

Kathtyn  Wolff.  Managing  Editor.  American 
Association  for  the  Advancement  of  Science. 
Washington.  D.C. 


Philosophy  and  Goals 


The  Science  and  Technology  for  Children  (STC)  program  is  based  on  the 
principle  that  children  learn  science  best  in  an  experiential  environment  where  they  can 
investigate  science  phenomena  using  concrete  materials  such  as  pendulums,  balances, 
electrical  circuits,  simple  microscopes,  plants,  and  animals.  An  inquiry-centered 
elementary  science  program,  based  on  hands-on  instructional  units,  enables  young 
children  to  learn  about  the  essence  of  science  by  asking  questions  and  working  to  find 
the  answers  to  these  questions.  This  approach  to  science  instruction  captures  children's 
curiosity,  stimulates  their  interest  in  sdence,  and  teaches  them  important  science 
concepts  as  well  as  the  critical-thinking  skills  involved  in  scientific  problem-solving.  A 
hands-on,  inquiry-oriented  approach  to  learning  science  is  also  consonant  with  a 
construaivist  learning  model  that  emphasizes  student-centered  activity  and  the  logic  of  a 
student’s  own  experiences. 

The  STC  program  consists  of  a  series  of  24  inquiry-centered  curriculum  units  that 
have  been  carefully  designed  to  involve  children  in  hands-on  investigations  of  scientific 
phenomena,  enabling  them  to  make  their  own  discoveries  about  the  world  of  science. 
Through  investigation  and  discovery,  children  learn  developmentally  appropriate 
concepts  that  are  central  to  the  life,  earth,  and  physical  sciences  and  technology.  The 
key  concepts  of  the  24  units  of  the  STC  program  are  reflected  in  the  unit  titles  (see 
Table  1  on  page  6). 

The  STC  program  places  considerable  emphasis  on  the  development  of  scientific 
reasoning  skills.  In  the  primary  grade  units,  chUdren  begin  their  study  of  sdence 
observing  and  measuring,  then  they  move  through  a  progression  of  experiences  that 
culminate  in  grade  six  with  the  design  of  controlled  experiments,  as  illustrated  in  Table  2 
on  page  7.  As  a  result  of  this  structured  sequence,  at  the  end  of  grade  six,  students  have 
had  the  opportunity  to  develop  a  number  of  in^rtant  critical-thinking  skills  as  well  as  to 
have  gained  an  understanding  of  many  sdentific  phenomena  and  basic  concepts. 
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The  STC  program  also  emphasizes  the  development  of  scientific  attitudes, 
especially  the  scientific  "habits  of  mind"  described  in  the  Science  for  All  Americans 
report  of  Project  2061  of  the  American  Association  for  the  Advancement  of  Science. 
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Science  and  Technology  for  Children 
Sequence  of  Unit  Topics 


Grade 

Life  and  Earth  Sciences 

Physical  Science  and  Technology 

1 

Organisms 

Weather  and 

Me 

Comparing  and 
Measuring 

Observing  and 
Classifying 

2 

The  Life  Cycle 
of  Butterflies 

Soils 

Balancing  and 
Weighing 

Changes 

3 

Plant  Growth 
and 

Development 

Rocks 

Chemical  Tests 

Sounds 

4 

Ourselves 

Animal 

Studies 

Floating  and 
Sinking 

Electric  Circuits 

5 

Microworlds 

Ecosystems 

Food 

Chemistry 

Structures 

6 

Experiments  with 
Plants 

Time 

Machines  and 
Inventions 

Magnets  and 
Motors 

Table  2 


Science  and  Technology  Jbr  Children 

Goals  for  Student  Learning 


Development  of  Scientific  Attitudes 
and  Habits  of  Mind 

•  Curiosity 

•  Respect  for  evidence 

•  Critical  reflection 

•  Flexibility 

•  Sensitivity  to  living  things 


Development  of  Scientific  Reasoning  Skills 

Grade  Levels 

Central  Themes 

1 

2 

3 

4 

5 

6 

Observing,  Measuring,  and 
Identifying  Properties 

Seeking  Evidence/ 
Recognizing  Patterns  and  Cycles 

Identifying  Cause  and  Effect/ 
Extending  the  Senses 

Designing  and  Conducting 
Controlled  Experiments 


Development  of  Conceptual 
Understanding  in  Science 


•  The  focus  will  be  on  concepts 
that  are  appropriate  to  children’s 
level  of  cognitive  development. 

•  Concepts  will  be  stressed  that 
relate  to  children’s  everyday 
experience. 

•  Balance  will  be  maintained 
between  life  science,  earth  sci¬ 
ence,  physical  science,  and 
technology. 


Program  Materials  Description 


The  STCs  24  curriculum  units  are  designed  for  use  in  grades  one  through  six  and 
can  be  used  as  a  complete  elementary  science  program  or  individually,  as  supplements  to 
an  existing  program.  Each  unit  contains  everything  a  teacher  needs-a  comprehensive 
teacher's  guide,  a  set  of  student  activity  books  or  student  notebooks,  and  a  classroom  kit 
of  science  equipment— to  teach  the  eight-week  unit  to  a  class  of  30  elementary  school 
students.  The  teacher's  guide  and  student  activity  book  or  notebook  are  available 
exclusively  through  the  publisher  of  the  STC  program  materials.  The  equipment  in  the 
kits  also  is  available  for  a  reasonable  cost  from  the  publisher  or  can  be  easily  and 
inexpensively  assembled  and  maintained  by  school  districts. 

The  lessons  of  the  STC  units  incorporate  the  Tocus-Explore-Reflect-Apply" 
learning  cycle,  using  a  constructivist  approach  to  learning  (see  Table  3  on  page  10).  The 
teacher's  guides  also:  include  suggestions  to  help  teachers  anticipate  many  classroom 
situations;  make  use  of  cooperative  learning  experiences  to  teach  students  how  to  work 
in  groups;  and  link  the  teaching  of  science  with  the  development  of  skills  in  mathematics, 
language  arts,  and  social  studies.  Guidelines  for  the  assessment  of  student  learning  and 
test  instruments  are  provided  to  help  teachers  assess  their  students'  acquisition  of  specific 
science  concepts  and  skills  before,  during,  and  after  the  teaching  of  the  units. 

Each  lesson  in  the  STC  tea  her's  guides  contains  a  set  of  objectives,  background 
on  relevant  science  concepts,  a  list  of  the  required  materials,  step-by-step  procedures, 
and  tips  on  lesson  preparation  and  lesson  management  In  addition,  the  units  include 
ideas  on  ways  to  incorporate  the  use  of  supplemental  materials,  such  as  computer 
software,  audiovisual  aids,  and  science  trade  books. 
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The  STC  student  activity  books  include  step-by-step  directions  that  guide  students 
llxrough  the  unit's  investigations.  These  investigations  are  designed  to  focus  student 
thinking  on  specific  scientific  phenomena,  to  assist  the  development  of  an  intuitive 
understanding  of  important  science  concepts,  and  to  encourage  reflection  and  further 
research  into  the  phenomena. 

The  STC  student  notebooks,  currently  available  for  units  for  grades  one  and  two, 
contain  student  activity  sheets  and  are  designed  for  consumable  use. 
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Table  3 


Science  and  Technology  for  Children 


Learning  Cycle 


Focus:  Explore  and  clarify  the  ideas  that  children 
already  have  about  the  topics 

Explore:  Enable  children  to  engage  in  hands-on 
explorations  of  the  objects,  organisms, 
and  science  phenomena  to  be 
investigated 

Reflect:  Encourage  children  to  discuss  their 

observations  and  to  reconcile  their  ideas 

Apply:  Help  children  to  discuss  and  apply  their  new 
ideas  in  new  situations 


Summaries  of  Science  and  Technology  for  Children 
Life,  Earth,  and  Physical  Sciences  and  Technology  Units 


FIRST  GRADE:  Life  and  Earth  Science 


Organisms 

"his  unit  provides  experiences  to  help  young  children  form  their  own  ideas  about  living 
things.  Students  aeate  and  observe  a  woodland  habitat  containing  Loblolly  Pines 
seedlings,  Pillow  Moss,  Pill  Bugs,  and  Bess  Beetles,  and  a  fresh  water  habitat  containing 
Elodea  and  Cabomba  plants.  Pond  Snails  and  Guppies.  Sustained  by  their  own  curiosity, 
students  discover  the  ways  in  which  living  things  are  alike  and  the  ways  in  which  they 
differ.  Here  are  opportunities  for  students  to  refine  their  sensitivity  toward  and 
understanding  of  the  interdependence  of  life. 

Weather  and  Me 

Here  students  are  introduced  to  the  concept  of  weather  and  how  the  factors  governing 
the  weather  affea  their  everyday  world,  from  the  clothes  they  wear  to  whether  it  will  be 
sunny  or  not  tomorrow.  Students  construct  and  use  a  variety  of  tools  that  help  them 
learn  to  read  thermometers,  estimate  wind  strength,  gauge  rainfall,  and  recognize  cloud 
formations.  Throughout,  students  collect  and  record  daily  information  about 
temperature,  cloud  cover,  wind,  and  precipitation. 
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FIRST  GRADE:  Physical  Science  and  Technology 


Comparing  and  Measuring 

In  this  unit,  students  engage  in  exploration  of  a  variety  of  preliminary  linear  and 
volumetric  measuring  activities.  Interesting  activities,  such  as  comparing  arm  width 
versus  height  and  measuring  how  tali  the  teacher  is,  provide  practice  with  skills  and 
concepts  that  will  help  make  measuring  meaningful.  In  addition  to  making  comparisons, 
students  use  arbitrary  units  of  measure,  and  develop  standardized  units.  Self-made 
measuring  devices  are  used  by  students  to  quantify  lengths,  widths,  and  heights,  and  then 
to  explore  volume  and  capacity. 


Observing  and  Classifying 

In  this  unit,  students  are  introduced  to  observing,  classifying,  and  sorting  everyday 
objects,  such  as  buttons.  Attribute  Blocks^,  and  Pattern  Blocks"*.  These  activities  help 
students  to  identify  characteristics  and  attributes  of  these  objects,  then  they  move  on  to 
engage  in  grouping  activities  based  on  similarities  and  differences.  Concrete  patterning 
activities  help  children  to  see  and  develop  patterns  and  then  to  extend  their  pattern 
recognition  skills  to  broader  applications  in  problem-solving. 
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SECOND  GRADE:  Life  and  Earth  Sciences 


The  Life  Cycle  of  Butterflies 

Children  are  naturally  curious  about  the  growth  and  development  of  animals.  This  unit 
builds  on  that  interest  by  enabling  young  students  to  investigate  the  life  cycle  of  the 
Painted  Lady  butterfly  (Vanessa  carduis).  For  eight  weeks,  the  diverse  behavior  and 
characteristics  of  this  cosmopolitan  insect  are  observed,  recorded,  and  analyzed.  The 
metamorphoses  from  caterpillar  to  chrysalis  and,  finally,  to  an  adult  butterfly  are 
dramatic  and  punctuate  the  changes  that  occur  over  the  life  cycle.  Students  compare  the 
life  cycle  of  this  insect  to  the  life  cycles  of  other  animals,  deepening  their  knowledge  of 
the  diversity  of  life,  patterns  that  exist  within  animal  life  cycles,  and  the  relationships 
between  structures  and  their  functions. 


Soils 

In  this  earth  science  unit,  students  explore  the  properties  of  soil.  They  collect  and 
observe  difrerent  types  of  soil,  then  use  sieves  and  water  settling  jars  to  sort  out  the 
different  components.  Students  compare  how  different  types  of  soil  absorb  and  hold 
water,  and  they  conduct  activities  involving  erosion.  Students  also  are  introduced  to 
some  inhabitants  of  the  soil  and  observe  their  effect  Finally,  students  "nudte"  their  own 
son. 
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SECOND  GRADE:  Physical  Science  and  Technology 


Balancing  and  Weighing 

This  unit  introduces  young  children  to  the  concepts  of  balancing  and  weighing.  A  wide 
variety  of  ways  to  achieve  balance  is  explored,  such  as  making  mobiles  and  balancing 
objects  on  a  beam.  Students  then  learn  to  use  an  equal-arm  balance,  and  they  compare 
and  measure  the  weight  of  various  objects,  as  well  as  order  the  objects  according  to  their 
weight  Finally,  students  apply  what  they  have  learned  about  weighing  to  other  activities 
involving  problem-solving. 


Changes 

This  unit  provides  children  with  the  opportunity  to  explore  the  concept  of  change  as  it 
occurs  in  the  parts  of  natural  world  with  which  they  are  familiar.  Living  and  non-living 
processes,  such  as  growth  and  decay,  melting  and  phase  changes,  are  emphasized 
Students  are  encouraged  to  discuss  their  ideas  about  these  processes,  then  to  engage  in  a 
series  of  observations  and  investigations  that  expose  them  to  new  ideas  about  time- 
dependent  reactions  as  well  as  cause  and  effect. 
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THIRD  GRADE:  Life  and  Earth  Sciences 


Plant  Growth  and  Development 

In  this  unit,  students  observe  and  analyze  the  growth  and  development  of  Wisconsin  Fast 
Plants***  to  further  their  conceptual  tinderstanding  of  life  cycles  and  the  interdependence 
of  living  organisms.  Working  in  cooperative  groups,  students  germinate  seeds,  thin  and 
transplant  seedlings,  pollinate  flowers  with  dried  honey  bees,  harvest  mature  seeds,  and 
determine  the  seed  yields.  As  they  observe,  draw,  measure,  record,  graph,  construct 
models,  and  communicate  their  results  to  their  classmates,  students  improve  their  skills 
in  the  use  of  the  tools  of  science.  Students  also  increase  their  knowledge  of  the 
characteristics  of  living  organisms  and  the  variety  of  ways  in  which  they  depend  on  their 
environment  and  each  other  for  survival. 


Rocks 

This  unit  builds  on  children's  natural  curiosity  about  rocks.  After  making  their  own  rock 
collections,  students  observe  the  rocks,  describe  the  similarities  and  differences,  and 
develop  a  classification  tystem  based  on  physical  characteristics.  Then  they  use  a  rock 
collection  and  equipment  provided  in  the  unit's  kit  to  conduct  tests  for  some  of  the 
properties  of  rocks,  such  as  color,  luster,  hardness,  streaking  color,  and  weight.  Student 
reading  selecuons  relate  the  rocks  that  the  students  observe  and  classify  to  the  processes 
by  which  rocks  are  formed. 
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THIRD  GRADE:  Physical  Science  and  Technology 


Chemical  Tests 

In  this  unit,  students  investigate  the  identities  of  five  common  household  chemicals. 
Working  in  cooperative  groups,  students  investigate  the  physical  properties  of  the 
chemicals  and  perform  simple  chemical  tests  to  learn  what  happens  when  substances 
change.  Solubility,  filtration,  evaporation,  and  crystallization  are  introduced  and  excite 
students'  interest.  Cabbage  juice  is  used  as  an  indicator  to  introduce  the  idea  of  pH.  In 
the  latter  part  of  the  unit,  students  encounter  a  new  challenge  as  they  use  the  powdered 
chemicals  they  have  now  identified  to  analyze  liquid  unknowns.  Throughout  the  unit, 
students  observe,  record,  interpret  results,  and  sharpen  their  skills  as  they  solve  problems 
in  new  situations. 


Sounds 

This  unit  challenges  students  to  investigate  where  sound  comes  from  and  how  it  is  used. 
Activities  highlight  sound's  readily  observable  characteristics:  vibrations,  pitch,  and 
loudness.  Such  simple  and  engaging  materials  as  string,  nails,  whistles,  and  membranes 
are  used  as  students  construct  and  experiment  with  devices  that  vibrate  in  a  variety  of 
ways.  Using  only  a  magnet  and  a  coil  of  wire,  they  also  create  a  simple  earphone  and 
then  investigate  ways  to  make  it  louder.  In  culminating  activities,  students  make  model 
vocal  cords  and  read  about  bow  humans  produce  and  receive  sound. 
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FOURTH  GRADE:  Ufe  and  Earth  Sciences 


Ourselves 

This  unit  helps  students  explore  how  their  major  body  systems  work  together  to  sustain 
their  health  and  their  ability  to  do  work.  Students  document  their  sleeping  and  waking 
cycles  and  examine  similar  behaviors  in  other  living  things.  Also  investigated  and 
discussed  are  eating  and  nutritional  needs  as  well  as  vision,  hearing,  lung  capadty, 
temperature  control,  and  other  basic  behavior.  Students  determine  some  of  their  own 
learning  behaviors  and  read  about  our  growing  understanding  of  how  the  brain  functions. 

After  engaging  in  this  unit's  various  activities,  students  will  have  developed  an 
imderstanding  of  the  unique  "machine”  that  is  the  human  body. 


Anirrud  Studies 

This  unit  is  designed  to  help  students  leam  bow  we  acquire  reliable  information  about 
animals.  Students  observe  two  organisms  first-hand:  guppies  and  tree  frogs.  Owl  pellets 
serve  as  an  example  of  how  much  can  be  learned  about  an  animal  second-hand. 

Students  record  cumulative  data  to  assist  them  in  making  comparisons  of  the  organisms 
that  they  have  studied  and  discuss  what  types  of  information  can  be  gathered  through 
observation,  experimentation,  and  research. 
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FOURTH  GRADE:  Physical  Science  and  Technology 


Floating  and  Sinking 

In  this  unit,  students  engage  in  activities  that  give  them  experience  with  interesting,  easily 
observable,  and  challenging  phenomena  involving  floating  and  sinking.  Measuring  tools, 
such  as  a  spring  scale,  are  used  to  investigate  the  buoyant  force  on  a  variety  of  objects. 
Clay  and  aluminum  foil  boats  are  constructed,  and  students  are  challenged  to  increase 
the  boats'  capacity  for  supporting  cargo.  Students  also  construct  a  hydrometer  to  help 
them  make  observations  about  the  buoyant  charaaeristics  of  liquids  other  than  fresh 
water.  Throughout,  students  are  challenged  to  use  their  ideas  to  make  and  test 
predictions  with  experimental  apparatus. 


Eiecoic  Groats 

This  unit  introduces  students  to  the  properties  of  electricity  and  how  it  works  as  well  as 
how  we  use  it  Students  explore  different  kinds  of  circuits,  learn  about  switches, 
construct  flashlights,  and  discover  the  properties  of  diodes.  In  the  culminating  activity, 
students  wire  a  cardboard-box  house-an  enjoyable  activity  that  also  demonstrates  to  the 
teacher  how  much  has  been  learned. 


FIFTH  GRADE:  Life  and  Earth  Science 


Miaoworids 

This  unit  offers  students  experience  in  the  use  of  hand  lenses  and  simple  microscopes 
while  investigating  representatives  of  miaoscopic  life.  They  discover  the  properties  of 
lenses  and  become  skilled  in  making  slides  and  using  microscopes  as  observation  tools. 
Through  their  investigations,  students  are  able  to  see  cells  and  they  learn  about  the 
diversity  of  characteristics  that  can  be  seen  in  organisms  when  viewed  under  different 
powers  of  magnification. 

Ecosystems 

This  unit  introduces  students  to  the  concept  of  communities  of  animals  and  plants,  to 
habitats,  and  to  observable  aspects  of  interdependence.  Students  work  with  a  terrarium 
containing  plants,  soil,  and  live  insects  and  an  aquarium  containing  plants,  snails,  and 
guppies.  After  studying  these  environments,  they  conduct  experiments  to  study  the  result 
of  overfertilization,  excess  salt,  and  acid  rain.  Through  a  series  of  readings  and  case 
studies  about  the  Chesapeake  Bay  area,  they  grapple  with  the  problems  and  trade-oSs 
involved  in  trying  to  solve  ecological  problems. 
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FIFTH  GRADE:  Physical  Science  and  Technology 


Food  Chemistry 

This  unit  builds  on  the  Chemical  Tests  unit  as  students  work  with  food  and  nutrition  to 
learn  more  about  what  matter  is  and  what  its  properties  are.  Students  use  chemical  tests 
to  detect  carbohydrates,  fats,  and  proteins  in  foods,  learning  more  about  what  happens 
when  substances  change.  Through  a  series  of  readings,  students  discover  how  the 
nutrients  they  test  for  and  others,  such  as  vitamins,  relate  to  their  health.  They  also 
learn  to  organize  large  amounts  of  data  in  a  systematic  way  and  to  handle  variations  in 
experimental  results. 

Structures 

This  unit  challenges  students  to  design,  construct,  and  evaluate  a  variety  of  structures. 
Students  experiment  with  materials  such  as  toothpicks,  straws,  paper,  and  aluminum  foil. 
Through  their  investigations,  students  develop  an  understanding  of  the  concepts  of 
strength,  directionality,  and  rigidity  and  how  these  concepts  apply  to  real  structures  in 
their  environment 
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SIXTH  GRADE:  Life  and  Earth  Science 


Experiments  with  Plants 

In  the  Experiments  with  Plants  unit,  students  apply  the  knowledge  and  skills  they  have 
gained  in  earlier  grades  from  STC  life  sdences  units  to  investigate  some  of  the  variables 
that  affect  the  life,  health,  and  reproductive  behavior  of  the  Wisconsin  Fast  Plant**^ 
(Brassica  rapa).  In  this  advanced  unit,  lessons  are  structured  to  help  students  learn  how 
to  set  up  and  execute  controlled  experiments.  In  teams,  students  formulate  a  question  to 
investigate  through  an  experiment  involving  one  variable,  such  as  fertilizer  or  light. 
During  the  next  five  weeks  students  observe  and  record  their  experiments  with  drawings, 
written  descriptions,  and  measurements,  discovering  the  effects  that  manipulating 
variables  has  on  the  plants.  Through  these  experiments,  students  continue  to  increase 
their  knowledge  about  concepts  related  to  energy,  interdependence,  diversity  of  life,  and 
evolution. 

Time 

As  a  unit  about  the  science,  technology,  and  history  of  measuring  time,  Time  enables 
students  to  examine  their  ideas  about  time  and  to  investigate  ways  of  measuring  time. 
First,  much  like  early  humaas,  students  use  some  of  nature's  cycles,  those  of  the  sun  and 
moon,  as  timekeepers.  In  the  course  of  these  activities  students  make  independent 
observatioits  of  the  moon's  phases  and  analyze  why  they  are  useful  for  timekeeping.  In 
the  second  part  of  the  unit  students  create  and  experiment  with  a  water  dock.  Then 
they  build  and  experiment  with  mechanical  clock  works,  including  a  pendulum  and  a 
complete  escapement  mechanism.  As  they  work  through  the  unit,  students  build  on  their 
knowledge  of  time,  motion,  machines,  energy,  and  astronomy.  In  addition,  they  gain 
experience  in  using  the  processes  of  sdence  observing  phenomena,  recording  their 
observations,  gathering  data,  planning  and  conducting  experiments,  plotting  and  reading 
graphs,  and  discussing  their  findings  with  peers. 
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SIXTH  GRADE:  Physical  Science  and  Technology 


Machines  and  Inventions 

This  unit  enables  students  to  draw  on  their  prior  experiences  to  investigate  the 
characteristics  of  simple  machines  and  the  physical  interaction  of  objects.  Students 
develop  a  plan  and  construct  devices  of  their  own  design,  based  on  their  investigations  of 
motion  and  forces.  Reading  selections  reveal  some  interesting  aspects  of  past  inventions 
and  explore  the  way  ideas  can  lead  to  patents  and  products. 


Magnets  and  Motors 

In  this  unit,  students  build  on  the  knowledge  and  skills  they  gained  earlier  in  the  Electric 
Circuits  unit  They  discover  properties  of  magnets  and  the  magnetic  properties  of 
electric  currents,  construct  a  compass,  and  assemble  three  increasingly  complex  electric 
motors.  In  the  process,  they  learn  about  some  forms  of  energy  and  the  changes  that 
occur  as  energy  is  used.  In  a  culminating  activity,  students  use  an  electric  generator  to 
light  a  bulb  and  to  make  a  motor  turn,  learning  some  of  the  practical  applications  of 
electricity  and  magnetism. 
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National  Science  Resources  Center 


The  National  Science  Resources  Center  (NSRC)  is  operated  by  the  Smithsonian 
Institution  and  the  National  Academy  of  Sdences  to  improve  the  teaching  of  science  in 
the  nation's  schools.  The  NSRC  collects  and  disseminates  information  about  exemplary 
science  teaching  resources,  develops  iimovative  science  curriculum  materials,  and 
sponsors  outreach  activities  to  help  school  districts  develop  and  sustain  hands-on  science 
programs.  The  NSRC  is  located  in  the  Arts  and  Industries  Building  of  the  Smithsonian 
Institution  in  Washington,  D.C 

The  National  Academy  of  Sciences  and  the  Smithsonian  Institution  provide 
oversight  of  NSRC  programs  and  operations.  The  NSRC  Advisory  Board,  which  includes 
scientists,  executives  from  major  U.S.  corporations,  and  educational  leaders  from  across 
the  country,  helps  set  priorities  for  the  center's  programs  and  activities.  The  Board  also 
reviews  and  approves  an  armual  program  plan  for  the  center,  assists  in  reviewing 
resource  materials  produced  by  the  center,  and  helps  the  center  in  its  fund-raising 
activities.  (See  listing  of  NSRC  Advisory  Board  members  on  the  next  page.) 

The  NSRC  staff  comprises  twenty-six  full-time  professionals  and  supp>ort 
personnel:  two  are  supported  by  Smithsonian  trust  funds;  four  by  the  Smit^onian 
Federal  budget;  and  twenty  by  National  Academy  of  Sciences  project  grants.  In  addition 
to  its  core  staff,  the  NSRC  draws  on  an  extensive  network  of  consulting  scholars  and 
practitioners.  The  NSRC  has  received  grants  and  contracts  from  a  number  of  United 
States  govermnent  agendes,  philanthropic  foundations,  and  corporations.  Sponsors  of 
NSRC  programs  are  as  follows. 

Amoco  Foundation,  Inc. 

Digital  Equipment  Corporation 

The  Dow  Chemical  Foundation 

£.1.  du  Pont  de  Nemours  and  Company 

Hewlett-Packard  Company 

John  D.  and  Catherine  T.  MacArthur  Foundation 

National  Sdence  Foundation 

U.S.  Department  of  Defense 

U.S.  Department  of  Education 

The  W.IC  Kellogg  Foundation  Endowment  Fund  of  the 

National  Academy  of  Sciences  and  the  Institute  of  Medicine 
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National  Science  Resources  Center  Advisory  Board 

Chairman 

David  Sheetz,  Former  Senior  Vice  President  and  Chief  Scientist,  Dow  Chemical  Company,  Midland, 
Michigan 


Membera 


Bruce  M.  Alberts,  Professor  of  Biochemistry  and  Biophysics,  University  of  California  at  San 
Francisco,  San  Francisco,  California 

Albert  Baez,  President,  Vivamos  Mejor/USA,  Greenbrae,  California 

Ann  Bay,  Director^ffice  of  Elementary  and  Secondary  Education,  Smithsonian  Institution, 
Washington,  D.C. 

DeAnna  Ban^  Beane,  Project  Director,  YouthALIVE,  Association  for  Science  Technology  Centers, 
Washington,  D.Cf. 

F.  Peter  Boer,  Executive  Vice  President,  W.R  Grace  &  Company,  New  York,  New  York 

Martha  A.  Darling,  Manager,  Government  Poli^,  Boeing  Commercial  Airplane  Group,  Seattle, 
Washington 

Hubert  Dyasi.  Director,  Workshop  Center  for  Open  Education,  City  College  of  New  York,  New  York, 
New  York 

James  Ebert,  Vice  President,  National  Academy  of  Sciences^ashington,  D.C.;  Director, 
Chesapeake  Bay  Institute,  Johns  Hopkins  University,  Baltimore,  Maryland 

Douglas  E.  Evelyn,  Deputy  Director,  National  Museum  of  American  History,  Smithsonian 
Institution,  Wa^ngton,  D.C. 

Samuel  Fuller,  Vice  President,  Corporate  Research,  Digital  Equipment  Corporation,  Maynard, 
Massachusetts 

Charles  Hardy,  Assistant  Superintendent,  Instruction  and  Curriculum,  Highline  Sdrool  District, 
Seattle,  Washington 

Martin  Harwit,  Director,  National  Air  and  Space  Museum,  Smithsonian  Institution,  Washington, 


Robert  M.  Hazen,  Staff  Scientist,  Carnegie  Institution  of  Washington,  D.C. 

Robert  Hoffmann,  Assistant  Secretary  for  Research,  Smithsonian  Institution,  Washington,  D.C. 

Ann  Kahn,  Director,  Organizational  Liaison,  Mathematical  Sciences  Education  Board,  National 
Research  Council,  Washington,  D.C. 

Manert  Kennedy,  Executive  Director,  Colorado  Alliance  for  Science,  University  of  Colorado,  Boulder, 
Colorado 


Sarah  A.  Lindsey,  Science  Coordinator,  Midland  Public  Schools,  Midland,  Michigan 
Thomas  Lovejoy,  Assistant  Secretary  for  External  Affairs,  Smithsonian  Institution,  Washington,  D.C. 
William  J.  McCune,  Jr.,  Chairman,  Polaroid  Corporation,  Cambridge,  Massachusetts 
PhylUs  Marcuccio,  Assistant  Executive  Director  for  Publications,  National  Science  Teachers 
Association,  Washington,  D.C. 

Lynn  Margulis,  Professor  of  Biology,  University  of  Massachusetts,  Amherst,  Massadiusetts 
Philip  Morrison,  Professor  of  Physics,  Massachusetts  Institute  of  Technology,  Cambridge, 
Massachusetts 

Phylis  Morrison,  Author,  Cambridge,  Massachusetts 

Philip  Needlem^,  Corporate  Vice  President^  Research  and  Development,  and  Chief  Scientist, 
Monsanto  Company,  St.  Louis,  Missouri 

Jerome  Pine,  Professor  ^Physics,  California  Institute  of  Technology,  Pasadena,  California 
Wayne  Ransom,  Vice  President  for  Education,  Franklin  Institute,  Philadelphia,  Permtylvania 
Peter  Raven,  Director,  Missouri  Botanical  Garden,  St  Louis,  Missouri 
Lynne  Strieb.  Elementary  School  Teacher,  Greenfield  Sdiool,  Philadelphia  Public  Schools, 
Philadelphia,  Penn^lvania 

Melvin  Webb,  Dean,  School  of  Question,  Clark  Atlanta  University,  Atlanta,  Georgia 
Karen  Worth,  Faculty,  Wheelock  College,  Boston,  Massachusetts;  Principal  Investigator,  Urban 
Elementary  Science  Project  Education  Development  Center,  Newton,  Massachusetts 


Ex  Officio  Memben 

James  Early,  Assistant  Secretary  for  Public  Service,  Smithsonian  Institution,  Wadiington,  D.C. 
Philip  Smith,  Executive  Officer,  National  Academy  of  Sciences,  Washington,  D.C. 
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NSRC  Elementary  Science 
Leadership  Institutes 


cvcloping  the  sc  ientific  and  tec  hiioloffical  lilei  ac  \ 
of  all  students  is  c  ritic  al  to  oni  nation's  fntin  e, 
atid  sliould  begin  in  tfie  primal  y  giades.  ('.hil- 
dren  c  ati  eotne  to  know  and  understand  sc  ienc  e  best 
tttroiigh  hands-on  experiences  whic  li  enable  them  to 
work  and  think  like  scietitists.  In  this  wav,  thev  can  leam 
to  obscr\e,  record,  pose  cpiestions,  design  expei  irnenis, 
atid  solve  problems,  tltereby  develo[)ing  c  i  itical  thinking 
skills  that  will  set  \e  them  throughout  their  lives. 

The  im[)lementation  of  ef  fec  tive,  distric  t-wide,  hands-on 
elentetitat  V  science  progtams  rec|uires  informed  leader¬ 
ship.  To  help  develop  this  leadershi\)-  the  \SR( ;  con- 
clucts  summer  Klementarv  .Sc  ietue  I.eadership 
Institutes,  hat  h  institute  piopares  teams  of  .idminisii  .i- 
tors.  c  urric  Ilium  spec  iaiists.  teac  tiers,  <uid  sc  ienlisis  to 
design  and  inifilement  hancis-on  sc  ienc  e  piograms  lot 
their  sc  hool  disti  ic  ts. 

Institute  partic  ipants  enhanc  e  tfieir  leadership  skills  b\ 
engagitig  in  workshops  and  disc  ussions  on 

Sc  ience  c  uri  ic  iilum  units  .ippropi  iale  for  c  hilcben  in 
grades  one  thiough  six; 

in-servic  e  education  programs  to  prepare  elemenl.u  \ 
sc  hool  teac  hei  s  lo  le.ic  h  tiands-on  sc  ienc  e; 

Support  sv stems  tin  siipplving  liands-on  sc  ien*  e  maie- 
I  ials  and  ajipai  .itus  to  element.u  \  sc  liool  le,i'  hers; 

.Assessment  methods  for  evaluating  student  perlorm- 
<mc f  lti.it  .lie  consisleni  wiiti  tlie  go.ils  of  .1  li.mcls-on 
elemental  \  sc  ience  ptogram; 

ItKerdisc  iplinat  y  approac  lies  l.d  inic'gr.iling  sc  ience 
insinic  tion  witli  olliei  c  urric  ula:  .met 

Str.itegies  for  Iniilding  administrative  .itid  coniniuniiv 
sup|)orl  tor  .1  liands-on  elemenl.irv  sc  ienc  e  ptogram. 


sMi  i  iNsrirr THIS 


SM  lOSM  «  \n  Ul  S(  If  N(  >  S 


Si  hool  disti  ii  t--  .ippK  ini’  lor  panii  ip.ition  in  llic  iiisli- 
tutfs  ,111-  .rskt'd  lo  idfiililv  a  lom-pi'tsoii  liadfi  '>liip 
ifaiii.  1  hi’  ti  ain  u  ill  i><‘  c-xpfi  ltd  lo  dt  \(  lo|)  a  < oinpi  t  - 
lu‘iisi\t'  plan  lo  im[)i  ovf  tlic  clfiiifnlai  \  si  u  ni  f  proifi  am 
in  ihfii  ilisirii  i  ihrotijih  ilic  iisf  ol  h.inds-on  i  ni  i  ii  iihim 
uniis  dial  losifi  cxpi'i  iiiifiuaiion  and  ini|iiii  I  hf  it  am 
should  I.!’  i  and  ulK  i  hosi'ii  lo  ini  Uiilf  n-i  oi’iu/id  disii  ii  i 
If.idfi  s  who  art'  siron^K  loinnuiu-d  lo  liaiids-on  si  it  iu  i- 
insii  111  lion. 

hat  h  I  fa  III  should  hf  i  <  >inpi  isfd  ol 

.\  supi' rinii  ndi  ni  ol  si  hools  or  an  assisiani  siipi  i  in- 
if  iidfiii  loi  I  III  1  it  iihiin  and  insiriii  lion: 

.\  SI  If  IK  f  i  not  (linalor.  a  diifi  lor  ol  I  111  lit  uhmt  and 
iiisirui  lion.  Ol  .1  diri  i  loi  ol  idfiiifiu.ii  v  i  diiiallon, 

.\n  f\pf I  ifiii  fd  i  lassi  ooiil  If. it  Ilf i  wlioli.isdciiioii- 
si  1  atfd  If  .idf  1  sliip  in  his  or  hf  r  si  hool  .md  in  ihf 
disii  i(  I  -al-l.ii  ijf ;  .mil 

A  SI  If  nlisi  1 1 1  nil  an  indiisii  i.d  i  orpor.ilion.  Ii  ilf  i  al 

1  fsi'.ll  1  h  l.ll  lllll.  I  ollf^f.  ol  II  III  Ml  sill. 


1  I  If  l.failf  I  ship  liisiilnlf  si.d  I  w  ill  ini  liidf  If.iiliiii^ 

SI  if  III  f  film  .Hors.  1 1 -.11  Ilf  I  s.  SI  if  nlisis,  .mil  si  hool  dish  ii  t 
pf  I  son  Ilf  I  w  ho  li.iu-  iinplf  Mil- iilfd  fxf  inpl.ii  \  h.inds-on 
flfiiifiil.n  \  SI  u  ni  f  pi  oi^r.ims. 


1  hf  NSR(.  Klfiiif  iil.ii  \  Si  if  III  f  l.f.idfiship  Insliliitfs 
.Ilf  hf  Id  .11  ihf  S.  Dillon  Kiplf\  (  a'liifi  ol  dif  Siiiiihso- 
ni.in  Insiiiiition  in  W'.isliini'lon.  D.(d 


InU’ifsifd  sdiool  ilisliKis  ma\  it  [|iifsf  applications  trom 
the  NSRC.  .\ppli(<ilions  rtcoivcd  h\  April  1  will  Ih-coii- 
sidoifd  lot  that  simiiner's  inslitiilns.  Apjrlii alions  will  Ik- 
11 A  it  wed  1)\  .1  St  rft-iiiiit>  tominiltt-f  .  1  lit-  st  lt-c  lion  ol 
s(  hool  distrit  ls  will  Ik-  hast'd  on  tin-  lollou  in^  1 1  itt  i  i<i: 

C.lariiv  in  ideiiiitviniJ  t-lt-nu-niai  \  st  it-iut-  program 
nt'fds; 

N.iiuif  ol  plans  to  iinplt-mt-ni  a  hands-on  t'k-mt-niar\ 

St  it-nt  f  program; 

Kvidontc  ol  (ommitnu-ni  to  providt-  the  rt-soin  tt-s 
nt’ftlfd  (or  a  liands-on  t-k-meniai  \  si  it-ni  t-  progr.im; 
.nut 

Bit-ad(li  ol  sfliool  disii  iti  pat  tic  ipalion  as  lepresenied 
hv  It-adfiship  it-.im  momht'i  s. 

In  addition,  ilit-  NSR(i  sii  ivt-s  to  inc  lndt-  in  t-ac  h  snmmt-r 
institute  a  liroatl  mix  ol  st  hool  disiric  is  ih.ii  setAt-  c  ultur- 
allv  diverse  stutlent  |)o|)ulalions. 


I  lie  N.SRCi  will  provide  at  c ommod.ilions  tor  all  pai  tiei- 
panls.  In  addition,  the  NSR{  i  will  pro\  ide  continental 
hie.iklasi  and  Itmc  h  eat  h  dav.  ,is  well  as  two  evening 
meals. 


Sc  hool  disiric  is  .ire  responsihle  lot  the  ti  .mspoi  lalion 
expenses  ol  team  memheis.mtl  .i  team  itgisti  .ilion  lee 
ol  ,S  Hlh.  1  lie  regislralion  lee  is  due  |une  I  .mcl  is  not 
ic-l  iind.ihlt-. 

For  .ipplic  alioiis  and  intoi  iii.ilion.  please  t otil.it  t 
<  )live  ( iov  ington.  I)ii  et  tot  ol  ( )ul  i  e.it  It 
N.ilion.il  .St  ieiic  e  Resoui  c  c-s  ( ieiilei 
■At Is. Old  Industries  Building.  Room  IL’OI 
Smillisonian  Institution 
W.isliinglon.  IK  i  lih.'ihh 

leleplione:  IV'iT-'J.'i.'i.a;  Fat  simile:  (L’OL’I 


Ik-  N.ilioii.il  S(  UMU  (■  Rt'soiu  i  t  s  (  I'lilcr  is  (>|k  i  .lU  ii  li\  ilic  Smil  lisi> 
ui<m  liislilulion  .md  the  N.iiioii.il  Ac  .iclciiu  ot  Sc  iciic  cs  lo  ini 
|)l  i)\c'  lilt  U'.K  liin^  cil  sc  ic'iic c  111  llic  ii.iMciii's  sc  liocils.  I  he-  \SK( 
c  olltc  Is  .111(1  (lissom in. Ill's  iiilc  >i  iii.il iciti  .ilx nil  i'\oiii|)l.ii  \  sc  icik  c  ic.ic  liiin^ 
roscuiK  os.  (losolops  iiiii()\,iii\o  sc  loiic c  cm  i  ic  iiliiiii  iii.iioi  i.iK.  .nicl  sjicni 
sc n  s  i nil ro.u  h  .ic  li  \  ilios  lo  liolp  sc  lie ic  >1  clisi i  ic  Is  clo\ ole ip  .me I  siisi.im  li.ii ii Is 
I  ni  sc  lone  o  pi  e iscr.mis.  I  lio  \SR(  is  loc  .iiod  in  die  Al  ls  .nid  I  iidiisi  i  ios 
Hiiilcliiiii’  ot  ilio  Smiilisoiii.iii  1  n si  inn  ion  m  W.islnimion.  1)  ( ;. 


Ainoc  o  Idund.iiioii  N.iiioii.il  Sc  ioiic  o  I'oiiiul.iiioii 

l)ii;ii,il  K(|nipmoiii  ( .m  pen  .iiioii  I  S.  Dop.ii  imoin  o(  Doioiiso 

Does  <  lioiinc  .il  (  cniip.nu  I  S.  Dop.n imoiii  ot  K.diu.nioii 

*01111(1.111011  I  lio  \V.  K  Kollo.i'i;  Kcnmcl.ilion 

t  I  (In  I’oni  do  Nonicnii  s  .md  t*  iidowmoiit  ot  ilio  Nalion.il 

<  .onip.nn  .Ac  .iclonn  ol  Sc  ioiicos  .md  llio 

I  lou  loll  -  l‘.i(  k.ii  d  ( .omp.nu  Insiiinio  ol  Modic  iiio 

|olin  I)  ,111(1  (  aillioi  ino  1. 

Nt.ic  .\iihm  linmd.nioo 
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NSRC  Elementary  Science 
Leadership  Institutes 

An  Opjjortiinity  tor  \bur  Stfiool  Disn  it  t 


NSRC  Ell  'inc’iiun  x  S(  ic'iK  (• 

I  j  .idc  rshij)  1  iisi iniK* 

(tiK  S  I'j.  i<i<)| 


D(  Vcl<»|)ii)t;  the  s(  R-iitilK  .iiul  let  liii()l(ii;i(  al 

lil(  rat  \  (i|  all  stiitlt-iils  is  1 1  hit  al  lo  llit-  iial ion's 
fiiluK*,  and  slionid  Ix-^in  in  die  pi  iinai  v  i>iad('s. 
In  tilt-  |)i  itnai A  i^iado,  i  iiildicn  t  onu*  lo  know  and 
nndci  stand  st  itauf  Ix  si  ihnui^li  liands-on  t  vpi  i  it  in  t  s, 
wliit  li  i  nablc  difin  lo  work  and  think  likt‘  st  icntists. 

I  luA  learn  to  ohseiAf.  retold,  pt >se  t|nesii< »ns.  tlesi”n 
expel  inienis.  anti  stilve  |)rol)lenis.  therein  dinelopint; 
t  ritu  al  lliiiikiii”  skills  that  will  setAf  them  ihitni^hoiii 
their  lives. 


.\  tiisii  it  t-witlt‘  liands-tm  eletneniaiA  st  ieiu f  program 
ret|uires  inltH  inetl  leadeiship.  It)  help  tltnt'lop  this 
leatlersliip,  the  N'.SIU!  ttitidnt  Is  antiiial  leatlership 
iiistiinies.  1  his  sntnnier.  the  N.SU(  i  w  ill  tonthit  l  its  ihittl 
Kletnetitai  y  St  iente  [.eatlership  Inslilnle  to  piepare 
lilieen  (la)  leatns  ol  atlininistrators,  t  tirrit  nliiin 
spet  ialisis.  teat  hers,  anti  st  ietilisis  to  tlesi!.;;ti  anti 
iinpletneiit  hanfis-t)n  st  iente  progianis  Itir  their  st  hool 
tlisitit  Is.  1‘artit  ipants  will  enhante  iheii  leatleiship  skills 
h\  en;4ai;in<’  in  workshttps  and  tiist  iissions  oii: 

■SClKNCl.CURRICl  l.l'M  rxi  I  S  appropriate  lot 
j;iailes  one  thitxitirh  six 

■  .SI  IM*()Rl  S^'.S  I  KMS  It)!  siipplvinjf  hantls  -on  st  ientf 
niatei  ials  and  apparatus  to  elemenlaiA  st  hotil 

teat  hers 

■  INSKRVICK  KDUC.AI  ION  I’ROC.RA.MS  it>  prepare 
eleinenlary  teat  hers  lo  leaeh  hantls-t)n  si  ienre 

■  IM  KRDl.SCIIMdNARV  AP)>R().\( ;i  IKS  lt»r 
inle^ralitit'  st  ientf  insii  iit  iit)n  with  tither  t  nri  it  tila 

■  AS.SK.S.SM1',N  1  MK.  1 1  lODS  Itx  ev.ilnatiny;  stntleiii 
|M‘r(onnant  e  that  arettMisislenl  with  ihe^tialsol  a 
hands-on  elenu*n(ar\  seientf  pio}{i  ain 

*  I  L  lil.lC.  RKI..-\I  ION'S  .S  [  R.\l  K.(dK.S  lor  hniltlint^ 
atitninisirative  anti  (tHunmnity  snp|M)ri  lot  a  hantls- 
on  elemental  y  seient  e  proy;ram 


Dates  and  [  dcm  u  ui 

1  lu‘  N.SIs( ;  I  Ifitu  iil.ii  \  S<  i(‘ii(  (•  I  ,f.i(lcrslii|)  Insliliilf  will  he  lu  ld 
Ikuii  M<iii(1.i\.  |nl\  S.  tlii«>iit;li  I  rid.iN.  |iil\  I'J.  I'.l'.ll  .n  ilu  S.  Dil¬ 
lon  i\i|)l('\  (  'c'lilri  o|  ilin  Siiiidisoni.m  Insiiinlion  in  W.isliin^ion. 
DC. 

liisiiuiir  l\n  tk 

S(  tioni  disti  i<  In  .i|)pl\  int>  toi  p;n  tic  ip.it i<  mi  in  I  lie  I  iinI  it  iilc  u  ill 
l>t‘  .tski-d  lo  idciitih  .1  (nin  -pni  Noii  U-.idci  sliip  u-.im,  I  In-  n-.mi 
u  ill  Ik'  <  \pf(  tfd  to  dcxfiop  .1  (  oiiiprclu’tisivr  pi. in  to  iiiipi  o\«- 
the  (■Iciiu  iii.iiA  M  ifiuc  pioni.iiii  in  llu-ii  diNii  ii  i  iliioii”li  the 
use  o|  li;inds-oii  <  im  k  tiliiiii  units  that  lostni  t  \p(  rimniilatioii 
.iiid  ( I  ili(  .il  lliinkitu^  skills.  I  lie  li'.iiii  sliiMild  lie  ( .irri  iill\  rlio- 
sen.  It  sluMild  <  < insist  ol  if(  o^iii/cd  disii  ic  i  Ic.idt  i  s  ulioaic 
St  KM  I  nl\  <  (Mil  III  it  led  to  a  li.iiids-iMi  .ippro.ii  li  to  sc  iciii  c- 
Ic.ii  iiiiii;. 

1  .!(  Ii  icMiii  should  Ih‘  (  CMiipi  isi'd  ol :  1 )  .\  snpci  inictidt  iil  ol 
M  I  tools  or  .III  assist  ant  siipn  iiili'iidc-nl  lor  (  ni  i  ic  iiliiiii  .iiid  iii- 
si  I  IK  tie  mi;  L’)  .\  VC  ic-iic  <■  i  (lordiiialor.  dircc  tcM  ol  t  iiri  ic  iiliini 
.end  insti  ui  tioii.  or  .i  dircc  lor  ol  clciiic*iil.ii  \  cdiu .>lioti;  !ii  ,\n 
expel  ieiic  ed  c  lassrooiii  te.ic  her  who  h.is  deiiioiisir.iled  leaden  - 
ship  in  his  CM  hen  sc  hool  and  in  the*  (list ric  l-.ii  l.crrje;  .ind  I )  .\ 
sc  ieniist  I  roll  i  an  inchistri.il  c  oi  poi  at  ion  cm  .i  Ioc  .tl  iini\ersit\. 

Insiiiiiic  Siair 

I iistii iitc'  stal  I  will  iiu  hide  .\SK(  i  sl;il  I .  sc  icnilisis.  .nid  le.idint; 
sc  ieiK  c-  ediic  atoi  s,  anion,i>  thcnii  sc  hool  disiric  I  pen  soiiiiel  who 
.ire  expen  icnic  c-d  in  open. Hint;  exeniplaiA  hands-on  c-leiiunit.iiA 
sc  icnic  e  proi;ranis. 


\|  )|  )lk  .11  K  »1 1  I  V<  H  (vss 

liilcH'sicd  s(  1 1<  Mil  (list  I  i(  Is  si  ion  Id  i  ('<|ii('si  j|)|ili(  .iiioiis  1 1  oni 
the  NSR( ( ioinpli-u  il  ;i|)|>li<  .ilioiis  nuisi  ho  u  ini  iicd  lo  ilu 
\SR( .  no  hilci  than  April  TJ,  I'.l'.M.  Applii  alions  will  he  k 
\  icucd  l>\  a  s<  I <'i  nin;4  <  ominiiu  o.  Scli  c  lions  ol  sc  hool  disii  ic  is 
u  ill  l)r  hascd  on  tlu‘  lollou  in;4  <  1  iici  ia:  I )  (  lai  ii\  in  idcnlilx  iii” 
c  lcnu  niai  \  sc  icaic  v  pro<;iain  needs;  'J)  (  aincnl  plans  lo  iin- 
plci  lie'll  I  a  liands-on  e'U'iiie'iil.n  \  se  ieiie  e-  projui  am;  :>)  1a  idene  e- 
ol  e  oinmi'iiie  nl  lo  provieU'  the'  le  soiii  e  c's  lu'e'de'cl  'or  a  liaiiels- 
on  e'k'iiie'nlarv  se  ic'iiee'  program;  and  I )  l  Apt'i  ie-ne  e-  ol  llie- 
le  ade  rship  U'ani  nit'inhe  rs.  Disirie  is  dial  lui.e'  snhmiiie  el  appli- 
e  alions  w  ill  he' notilie’d  ol  ilu'ir  sialns  1)\  May  l!h  Ih'.U. 

Acxonimodalions  and  Meals 

riu'  N'SRC.  will  provide'  aetemimoehilions  and  iiu'als  lor  all 
panic  ipanis. 

Remsli  alion  Fee  and  Fravcl 

Se  hool  disiriets  will  lu*  rt'sponsihlt*  leir  ilu'  li  anspoi  lalion 
e'xpciisc's  ol  loam  im'inlu'r.s  plus  a  te'am  legist  ral ion  le'c'ol 
S  100.00.  riie  legisnalion  It'e'  is  chic  hy  )iiiu'  1.  1001  and  is  not 
telimdalile'. 

I'or  applications  and  inlorniation,  plc'asc'  write*  or  e  all: 

Olive-  Ciovington.  Diieetor  orOutieae  h 
National  Science  Resources  eenier 
.Arts  and  Ituhisirie's  Building.  Room  1201 
Smithsonian  Institution 
VV'ashinglon.  DO  20;‘)()0 
(202)  :hA7-2.Arir» 


NSRC 


T1  lu'  N.iikiikiI  S(  ifiK  (■  Ki'vcum  cs  (  cnu  i  in  I‘IS‘)  l)\ 

llu-  SniiiliMdii.iii  Inslimiinii  .mil  llu-  X.iiion.il  Ai  .ulcmv  ni 
Si  ifiui's  In  im|)i  <>\  f  I  he  liMi  liin>;  I  )l  M  iiiii  f  .111(1  m.n  lirni.il  II  s  in 
llu-  ii.itinn  s  M  li()nl>.  1. Ill  ,11  1  11  III  llir  Sniillisniii.iii  liisliliilinn  s  \i  i  -  .mil 
liiiliisli  Huildiim  ill  \\.islnin.;lnii.  l).{  ..  ilic  \SR( .  m.inil.iiiis  .i 
i  nllfi  linn  .111(1  il.il.ili.ix'  nl  ic.u  lull”  i vmhii 1 1 (l<  \<  ln|)s  .mil  ilisM  inni.iii  ^ 
I  III  rii  iihiin  in.ilt  ri.iK  Ini  ic.u  Irtn,  .mil  s|)nnsnr\  nniic.ii  li  .ii  li\  ilics  in 
lu‘l|)  M  linnl  (lisli  i(  l^  im|)i  n\c  llicii  s(  iciii  c  |)i n”i  .mis. 


SfxiMsiir  ol  ihi-  l‘l‘ll  Hcmi  iil.ir\  Si  ii-iii  c  I  r.i(li  r'.lii|)  Inviiliiic 
I)ii;il.il  I  (|ui|iin('nl  (  |>ni  .iiinn 
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||  iliii  1).  .Mill  (  .ilhci  nil-  I 
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The  National  Science  Resources  Center  (NSRC) 
1992  Elementary  Science  Leadership  Institute 


The  NSRC  will  conduct  two  Institutes  in  1992: 

June  22 -26 
July  20. 24 

Interested  school  districts  should  request  an 
application  from  the  NSRC.  Completed  applications 
must  be  returned  to  the  NSRC  no  later  than  March 
31, 1992.  EHstricts  will  be  notified  of  their 
acceptance  by  April  24, 1992. 

For  applicadcms  and  inftxmation,  please  write 
or  call: 


Olive  Covington,  Director  of  Outreach 
National  Science  Resources  Center 
Arts  and  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20S60 
(202)  357-2555 


1992  NSRC  Elementary  Science 
Leadership  Institutes 

June  22-26,  1992 
July  20-24,  1992 


The  NSRC  will  conduct  two  Elementary  Science  Leadership 

Institutes  in  1992:  June  22  -  26  and  July  20  -  24.  Interested  school 
districts  should  request  an  application  from  the  .NSRC.  Completed 
applications  should  be  returned  to  the  NSRC  no  later  than  .April  1,  1992  in 
order  to  be  considered  for  this  summer’s  institutes.  Districts  w  ill  be  notified 
of  the  status  of  their  applications  by  April  24, 1992. 


For  applications  and  information,  please  contact 
Olive  Covington.  Director  of  Outreach 
National  Science  Resources  Center 
.Arts  and  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  D.C.  20560 
Telephone:  (202)  357-2555 
Facsimile:  (202)  786-2028 


Sponsors  of  the  1992  Elenienuiry  Science  Leadership  Institutes 

National  Science  Foundation 
U.S.  Department  of  Education 
Digital  Equipment  Corporation 
Dow  Chemical  Company  Foundation 
Hewlett-Packard  Companv 
Carolina  Biological  Supply  Company 


i  NSRC 

I  National  Science  Resources  Center 


SMI  !  MSOM.AN  INVI  till  ION  •  N  M  ION  Al.  A<.Al)F.M\  M.IE.NCES 


National  Science  Resources  Center 

Smithsonian  Institution-National  Academy  of  Sciences 


1992  NSRC  Elementary  Science  Leadership  Institute 


Application 


School  District; 
Superintendent: 
Address:  _ 


City: 


State: _ ZIP; _ Telephone; 


Instructions 


In  1992,  tlic  National  Science  Resources  Center  (NSRC)  will  conduct  two  Elementary  Science  Leadership 
Institutes  at  the  Smithsonian  Institution  in  Wasliington,  D.C.  Institute  dates  are  June  22-26  and  July  20-24. 
Chances  of  selection  are  greater  if  either  date  is  acceptable.  Each  institute  will  prepare  teams  from  1 5  school 
districts  to  design  and  implement  hands-on  science  programs  for  their  school  districts. 

Selection  of  school  districts  will  be  based  on  tlie  following  criteria: 

•  Clarity  in  identifying  elementary  science  program  needs; 

•  Nature  of  plans  to  implement  a  hands-on  elementary  science  program; 

•  Evidence  ofcommitment  to  provide  the  resources  needed  fora  hands-on  elementary  science  program; 
and 

•  Breadth  of  district-wide  participation  represented  by  the  leadership  team.  In  addition,  the  NSRC 
strives  to  achieve  a  broad  mix  of  school  districts  including  those  serving  culturally  diverse  student 
populations. 

School  districts  applying  for  participation  in  an  institute  will  need  to  identify  a  four-person  leadership  team. 
This  team  will  be  expected  to  develop  a  plan  to  improve  the  elementary  science  program  in  the  district. 
Emphasis  will  be  placed  on  the  use  of  hands-on  curriculum  units  that  foster  the  development  of  scientific 
attitudes  and  problem-solving  skills. 

The  team  should  consist  of  persons  who  are  recognized  district  leaders  and  who  are  committed  to  a  hands- 
on  approach  to  science  learning.  It  should  be  composed  of: 

•  a  superintendent  of  schools,  or  an  assistant  superintendent  for  curriculum  and/or  instruction; 

•  a  science  coordinator,  director  of  curriculum  and  instruction,  or  a  director  of  elementary  education; 

•  an  experienced  classroom  teacher  who  has  demonstrated  leadership  in  the  school  building  and  tiie 
district-at-large;  and 

•  a  scientist  from  a  local  industrial  corporation  or  university. 

The  application  consi.sts  of  four  sections; 

Section  1  School  District  Information 

Section  II  Elementary  Science  Program  Needs  and  Plans 

Section  III  Superintendent's  Statement 

Section  IV  Ixadership  Team  Information 

The  original  and  two  (2)  copies  of  the  completed  application  must  be  returned  to  the  NSRC  no  later  titan  March 
31,  1992.  Applications  should  be  typed. 

Districts  will  be  notified  by  April  24,  1992  as  to  tlie  status  of  tltcir  application. 

For  additional  information,  please  contact; 

Olive  Covington,  Director  of  Outreach 
National  Science  Resources  Center 
Arts  and  Industries  Building,  Room  1201 
Smithsonian  Institution 
Wa.shington,  DC  20560 
(202)  357-2555 


1 


The  1992  leadership  Institutes  will  be  held 
June  22-26  and  July  20-24. 

Please  check  one  of  the  following: 

□  Can  only  attend  June  22-26 

□  Can  only  attend  July  20-24 
□  Either  date  is  acceptable 

Chances  for  selection  arc  greater  if  either  date  is  acceptable. 


SECTION  I 


School  District  Information 

A.  Demographics 

1.  Toml  number  of  students  cnrollerl  K- 12: _ 

2.  Total  number  of  elementary  students;  _ 

3.  Total  number  of  elementary  teachers;  _ 

4.  Total  number  of  schools; 

_  Elementary  (Grades  _  through  _ ) 

_ Middle  (Grades  _  tlirough  _ ) 

Racial/cthnic  composition  of  the  students  in  your  district: 

_ _ ‘,T  American  Indian  or  Native  Alaskan 

_ ‘it  Asian  or  Pacific  Islander 

_ %  Hispanic 

_ %  Black,  not  Hispanic  origin 

_ %  White,  not  Hispanic  origin 


B.  Current  Elementary  Science  Program 

1 .  Indicate  minutes  per  week  typically  devoted  to  science  in  your  elementary  schools: 

ITimary  (grades  K-3)  _ minutes  per  week 

Intermediate  (grades  4-6) _ minutes  per  week 

2.  List  title  and  source  of  science  curriculum  materials  currently  used  in  your  school  district  at  each  grade 
level  (K-6).  Include  title  and  publisher  of  textbook  series,  if  applicable.  Indicate  whether  textbooks  are 
supplementary  or  basic  to  your  program.  Also  give  date  of  most  recent  adoption. 


3.  Briefly  describe  how  your  district  currently  docs  the  following; 

•  Selects  and/or  develops  elementary  science  curriculum  materials 


•  Supplies  elementary'  teachers  with  science  apparatus  and  supplies 


•  Provides  inscr\’icc  education  in  science  to  elementary  school  teachers 


Assesses  student  learning  in  science 


•  Develops  administrative  and  community  support  for  new  insirucfional  programs 


Alliances  and  Partnerships 

List  coqxrrations,  universities,  or  other  community  organizations  that  might  be  willing  to  help  your  district 
implement  a  hands  on  elementary  science  program.  (Please  use  back  of  page.) 
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Elementary  Science  Program  Needs  and  Plans 


SI-XTION  II 


A.  List  tlie  elementary  science  ijrogram  needs  in  your  district. 


n.  Describe  steps  your  district  is  taking  to  implement  a  hands-on  elementary  science  program. 


(1  Isc  track  of  page  if  necessary.) 


Superintendent's  Statement 


I  am  cnihusiastic  about  our  district's  participation  in  llic  NSRC 
Elementary  Science  Leadership  Institute.  Our  school  district  is 
committed  to  the  implementation  of  a  hands-on  elementary 
science  program.  I  will  come  to  Washington  as  head  of  my 
school  district's  team  to  demonstrate  that  commitment. 


I  am  enthusiastic  about  our  district's  participation  in  the  NSRC 
Elentcntary  Science  Leadership  Institute.  I  am  unable  to  attend. 
However,  I  have  designated 

_ as  team  leader  to  represent 

me.  After  the  institute,  I  will  mca  with  the  team  to  initiate  a 
pbn  of  action. 


Signature 


SECTION  IV 


Leadership  Team  Information 
Team  Member  1 
Administrator* 

Name: _ 

Title: _ 

School  Address: _ 


Citv; 

State: 

ZIP; 

Telephone: 

Home  Address: 

Citv; 

State: 

ZIP; 

Telephone: 

Social  Socuritv  Number 

A.  Education  and  Experience 

As  outlined  below,  summarize  your  experience  on  a  separate  sheet  of  paper.  Do  not  exceed  two  (2)  pages. 
You  may  attach  a  professional  resume  instead.  Do  not  include  a  cover  or  any  extra  materials.  The 
application  should  lx;  tvpcd. 

1.  Current  assignment.  Include  name  and  title  of  your  immediate  supervisor. 

2.  Formal  Education.  Institution,  type  of  degree,  major,  minor,  and  dates  degrees  were  granted. 

S.  Certification.  Typc(s)  of  certification  held. 

4.  Employment  Experience.  Please  include  teaching  and  otlier  assignments  that  will  provide  an 
accurate  portrayal  of  your  experience. 

5.  Professional  Activities.  Examples:  1)  membership  in  professional  organization  2)  publications  3) 
research  interests. 

6.  Related  Activities.  Examples:  1)  outreach  to  the  community  2)  liaison  with  local/regional 
businesses  3)  involvement  with  special  youth  programs 

‘Superintendent  of  schools,  assistant  superintendent  for  curriculum  and  instruction,  or  assistant 
superintendent  for  elementary  education. 
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H.  Slate  how  you  will  make  use  of  llic  plan  your  team  will  dcvclo|)  at  ihc  iiistilule. 


C.  Describe  how  your  school  disiriet  will  benefit  from  your  |virtici|iaiii>n  in  the  insiilute. 


Signature 


S 


si:(  i  ION  i\ 


I .t':i<loi sliip  Tcarii  I iifi)!  inalion 


1  i':mi  Mi  inhcr  2 


(  III  I  iciildiii  Speoialisl' 


Name: _ 

Title: _ 

School  Address: 


City: _ Slate:  .’li':  ■rdejilioitc: 

Home  Address: _ _ _  _  _ 

City:, _  State:  Tli’:  _  _ 'I'oloplioiie: 


Social  Security  Number: 


A.  Hdiication  and  Experience 

As  outlined  below,  summarize  yotir  experience  on  a  septirate  sheet  of  paper.  Do  not  exceed  two  (2)  paaes. 
You  may  attach  a  profes.sional  resume  iiistetid.  Do  not  include  a  cover  or  any  extra  materials,  nie 
application  should  be  typed. 

1.  Current  a.ssignment.  Iticliide  mime  and  title  of  your  iintnediatc  supervisor. 

2.  Formal  Education.  Institiuioti,  type  of  deyree,  major,  nrinor,  and  dates  degrees  were,  itranti'd 

3.  Certification.  Tyi)c(s)  of  ceiiilictition  held. 

4.  Employment  Experience.  Please  include  teaching  and  otlicr  assignments  that  will  jirovidc  an 
accurate  portrayal  of  your  cx[)crie,nce. 

5.  Professional  Activities.  Exam|)les:  I)  membership  in  professional  organization  2)  piiblicatiirns  3.) 
research  interests. 

6.  Related  Activities.  Examples:  1)  outR’ach  to  the  community  2)  liaison  with  local/regional 
businesses  3)  involvement  with  .s[x'cial  youth  programs. 


"■.Science  coordinator,  director  of  curricniiim  and  instruction,  or  director  of  elementary  education. 
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B. 


State  luw  yon  will  make  use  of  the  plan  your  team  will  develop  at  tJie  institute. 


C.  Describe  how  your  school  district  will  benefit  from  your  participation  in  the  institute. 


Signature 
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SIX  HON  IV 


Le;Kler,slii|)  'I’catii  Iiirorinaliori 
'1V;hii  MeiiilK'r3 
Klcinenfary  Scliool  Teacher 


Name:  _ 

Tille:  _ 

Scliool  Address: 


City: _ 

Home  Address:  _ 

City: _ 

Social  Security  Number 

A,  Education  and  Experience 

As  outlined  below,  sunimnri/c  your  experience  on  a  separate  sheet  of  paper.  Do  not  exceed  two  (2)  pages. 
You  may  attach  a  profcssion.tl  resume  instead.  Do  not  include  a  cover  or  any  extra  materials.  The 
application  should  be  typed. 

1.  Current  a.s.signment.  Include  name  and  title  of  your  immediate  supervisor. 

2.  Formal  Eduention.  lu.siiiiiiinn,  type  of  degree,  major,  minor,  and  dales  degrees  were  granted. 

.3.  Certification.  Typc(.s)  of  ccrtifieaiion  held. 

4.  F.mploynient  Experience.  Teaching  ancl/or  other  assignments,  dates,  and  any  additional 
information  that  will  provide  an  accurate  portrayal  of  leadership  experience. 

5.  Professional  Activities.  Examples:  1)  membership  in  professional  organization  2)  publications  3) 
research  interests. 

6.  Related  Activities.  Examples:  1)  outreach  to  the  community  2)  liaison  with  local/rcgional 
businesses  3)  involvement  witli  s[)ccial  youth  programs. 


State:  .  . ZIP:  _ _ Telephone: 


State:  . . . ZIP.  _ Telephone: 


II 


B.  State  how  you  will  make  use  of  the  plan  your  team  will  develop  at  Lite  institute. 


C.  Describe  how  your  school  di.strict  will  benefit  from  your  participation  in  the  institute. 


Signature 
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SKCriON  IV 


Loadersliip  Team  Ifirornialioii 
Team  Member  4 
Scieii(is(‘ 


Name: _ 

Tiile: _ 

Work  Address: _ 

City: _ State: 

1  lomc  Address: _ 

City: _ State: 

Social  Security  Number _ 


Zli’: . Telephone: 


7.11’: _  rele|)lionc: 


A.  Education  and  Experience 

As  outlined  below,  summarixe  your  experience  on  a  scjtarate  sheet  of  paper.  Do  not  exceed  two  (2)  pages. 
You  may  attach  a  professional  resume  instead.  Do  not  include,  a  cover  or  any  extra  materials,  llie 
application  should  be  typed. 

1 .  Current  assignment.  Include  name  and  title  of  your  immediate  supcrvi.sor. 

?  Formal  Education.  Institution,  typ,  'f  degree/s. 

3.  Certification.  Typc(s)  of  ccnification  held. 

4.  Employment  Experience.  Plea.se  include  any  teaching  experience  and  other  infomiation  relevant 
to  your  interest  in  precollegc  .science  education. 

5.  Professional  Activities.  Examples:  1)  membership  in  professional  organizations  2)  publications  3) 
research  interests. 

6.  Related  Activities.  Examples:  1 )  outreacli  to  the  community  2)  liaison  with  local/regional 
partnerships,  alliances,  businc.s.ses  3)  involvement  witli  special  youth  programs. 


*.Scicnti.st  from  a  local  industrial  corporation,  itnivcrsily,  or  federal  research  facility 


1.^ 


B.  State  how  you  will  make  use  of  tlic  plan  your  team  will  develop  at  tlic  institute. 


C.  Describe  how  your  school  district  will  benefit  from  your  participation  in  tlic  institute. 


Signature 
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NATIONAL  SCIENCE  RESOURCES  CENTER 

SMITHSONIAN  INSTITUTION  ■  NATIONAL  ACADEMY  OF  SCIENCES 


Date:  June  8,  1992 

Contacts:  Kathleen  Holmay  301-588-6168 

John  Barrat  202-357-2627 
Craig  Hicks  202-334-2138 


MEDIA  ADVISORY 

What:  Elementary  Science  Leadership  Institutes 

of  the  Hational  Science  Resources  Center 

When:  June  22-26,  1992;  July  20-24,  1992 

Where:  The  S.  Dillon  Ripley  Center  of  the  Smithsonian  Institution, 
Washington,  DC 


Twenty-nine  teams  from  school  districts  throughout  the  country  are 
gathering  in  Washington,  D.C.  this  summer  to  learn  how  to  encourage 
and  foster  hands-on  science  teaching  in  their  local  school 
districts. 

The  teams  of  four  to  six  persons  are  made  up  of  teachers,  science 
supervisors,  school  administrators,  scientists,  and  business  and 
industry  persons.  They  represent  school  districts  in  15  states 
that  include  more  than  1,200  elementary  schools,  serving  over 
832,000  elementary  students. 

The  teams  will  spend  a  week  participating  in  a  national  science 
education  improvement  effort.  In  workshops,  they  will  use  some  of 
the  best  hands-on  elementary  science  curriculum  materials  available 
today  and  will  learn  about  hands-on  curriculum  materials  and 
teaching  methods  from  leading  science  educators  and  scientists. 
They  will  also  hear  from  national  business  and  public  policy 
leaders  about  how  they  can  become  more  effective  in  working  within 
their  communities  to  improve  elementary  science  education. 

The  goal  of  the  NSRC  Elementary  Science  Leadership  Institutes  is  to 
facilitate  the  work  of  each  team  in  initiating  a  comprehensive 
hands-on  elementary  school  science  program  in  its  own  school 
district. 

Begun  in  1989  with  one  summer  institute,  the  program  has  now  become 
an  annual  one.  This  is  the  first  year  that  two  Leadership 
Institutes  are  being  offered. 


### 


Arts  and  Indusorin  Building,  Room  1201 
Smithannian  Inadtutinn 
Wadiingtnn.  DC  20M0 


Telephone:  202  /  367-2555 
FacaimUe:  202  /  78ft-202« 


NATIONAL  SCIENCE  RESOURCES  CENTER 

SMITHSONIAN  INSTITUTION  ■  NATIONAL  ACADEMY  OF  SCIENCES 


June  8,  1992 


Media  Contacts: 


Kathleen  Holmay 
John  Barrat 


(301)  588-6168 
(202)  357-2627 


MEDIA  ADVISORY 


What:  Elementary  Science  Leadership  Institutes 

of  the  National  Science  Resources  Center 

When:  June  22-26  and  July  20-24 

Where:  S.  Dillon  Ripley  Center  of  the  Smithsonian  Institution, 
Washington,  DC 

Who:  Local  teams  of  teachers,  science  supervisors,  school 

administrators,  and  business  and  industry  representatives 
(list  enclosed) 

Selected  teams  representing  29  school  districts  throughout  the 
country  are  gathering  in  Washington,  D.C.  this  summer  to  learn  how 
to  encourage  and  foster  hands-on  science  teaching  in  their  local 
school  districts. 

The  teams  of  four  to  six  persons  will  spend  a  week  participating  in 
a  series  of  activities  that  are  part  of  a  national  science 
education  improvement  effort  and  they  will  learn  about  hands-on 
science  curriculum  materials  and  teaching  methods  from  leading 
science  educators  and  scientists.  They  will  hear  from  national 
business  and  public  policy  leaders  about  how  they  can  become  more 
effective  in  working  within  their  communities  to  improve  elementary 
science  education. 

The  goal  of  the  NSRC  Elementary  Science  Leadership  Institutes  is  to 
facilitate  the  work  of  each  team  in  initiating  a  comprehensive 
hands-on  elementary  school  science  program  in  its  own  school 
district. 

Begun  in  1989  with  one  summer  institute,  the  program  has  now  become 
an  annual  event.  This  is  the  first  year  that  two  Leadership 
Institutes  are  being  offered. 


§** 


Arts  and  Indiistrirs  Building.  Room  1201 
Smithsonian  Institutkin 
Washington.  IX.  20500 


Telephnnc:  202  /  857-2555 
Farsbnilc:  202  /  786-2028 


Elementary  Science 
Leadership  Institute 
June  22-26.  1992 


Program 


National  Science  Resources  Center 

SMITHSONIAN  IfOrmniCm- NATIONAL  AiCADEMYOF  SCIENCES 


The  National  Science  Resources  Center  is  operated  by  the  Smithsonian  Institu¬ 
tion  and  the  National  Academy  of  Sciences  to  improve  the  teaching  of  science  in  the 
nation’s  schools.  The  NSRC  collects  and  disseminates  information  about  exemplary 
science  teaching  resources,  develops  innovative  science  curriculum  materials,  and 
sponsors  outreach  activities  to  help  school  districts  develop  and  sustain  hands-on  science 
programs.  The  NSRC  is  located  in  the  Arts  and  Industries  Building  of  the  Smithsonian 
Institution  in  Washington,  D.C. 


Sponsors  of  the  1 992  NSRC  Elementcary 
Science  Leadership  Institutes 

National  Science  Foundation 

U.S.  Department  of  Education 

The  Dow  Chemical  Company  Foundation 

Hewlett-Packard  Company 

Carolina  Biological  Supply  Company 

The  W.K.  Kellogg  Foundation  Endowment  Fund  of  the 
National  Academy  of  Sciences  and  the  Institute  of  Medicine 
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1 992  NSRC  Elementary  Science  Leadership  Institute 

Developing  the  scientific  and  technological  literacy  of  all  students  is  critical  to  our 
nation’s  future,  and  should  begin  in  the  primary  grades.  Children  can  come  to  know  and 
understand  science  best  through  hands-on  experiences  which  enable  them  to  work  and 
think  like  scientists.  In  this  way,  they  can  learn  to  observe,  record,  pose  questions,  design 
experiments,  and  solve  problems,  thereby  developing  critical  thinking  skills  that  will 
serve  them  throughout  their  lives. 

To  help  develop  the  leadership  required  to  plan  and  implement  a  district-wide,  hands-on 
elementary  science  program,  the  NSRC  conducts  annual  institutes  for  teams  from  school 
districts  across  the  country. 

The  two  1992  Elementary  Science  Leadership  Institutes  will  prepare  29  teams  of  adminis¬ 
trators,  curriculum  specialists,  teachers,  and  scientists  to  design  and  implement  hands-on 
science  programs  for  their  school  districts,  serving  more  than  832,000  children. 

Institute  participants  enhance  their  leadership  skills  by  engaging  in  workshops  and  dis¬ 
cussions  on 

•  Science  curriculum  units  appropriate  for  children  in  grades  one  through  six; 

•  In-service  education  programs  to  prepare  elementary  school  teachers  to  teach 
hands-on  science; 

•  Support  systems  for  supplying  hands-on  science  materials  and  equipment  to  ele¬ 
mentary  school  teachers; 

•  Assessment  methods  for  evaluating  student  performance,  consistent  with  the  goals 
of  a  hands-on  elementary  science  program; 

•  Interdisciplinary  approaches  for  integrating  science  instruction  with  other  areas 
of  the  elementary  school  curriculum;  and 

•  Strategies  for  building  administrative  and  community  support  for  a  hands-on  ele¬ 
mentary  .science  program. 
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NSRC  Elementary  Science  Leadership  Institute 
Participating  School  Districts 
June  22-26,  1992 


Cotati-Rohnert  Park  Unified  School  District,  Cotati,  California 

Los  Angeles  Unified  School  District/University  of  Southern  California, 
Los  Angeles,  California 

Pittsburg  Unified  School  District,  Pittsburg,  California 

Redwood  City/Menlo  Park  School  Districts, 

San  Mateo  County,  California 

Denver  Public  Schools,  Denver,  Colorado 

Fulton  County  School  District,  Atlanta,  Georgia 

Troup  County  School  District,  LaGrange,  Georgia 

East  Baton  Rouge  Parish  School  District,  Baton  Rouge,  Louisiana 

IbervilleAVest  Baton  Rouge  Parish  School  Districts,  Port  Allen,  Louisiana 

School  District  of  the  City  of  Saginaw,  Saginaw,  Michigan 

North/Central  Hunterdon  Elementary  Science  Consortium,  Readington, 
New  Jersey 

Community  School  District  26,  Bayside,  New  York 
The  Einstein  Project,  Inc.,  Green  Bay,  Wisconsin 
Lambton  County  Partnership,  Sarnia,  Ontario,  Canada 
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NSRC 

Elementary  Science 
Leadership  Institute 
June  22-26, 1992 

Program 

Monday,  June  22,  1 992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 

8:00  a.m.  Registration 

Lobby,  Room  3111 

8:30  a.m.  Welcoming  Remarks 

Douglas  Lapp 

Executive  Director 

National  Science  Resources  Center 

Overview  of  Program  and  Introduction  of  Staff 
and  Participants 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

9:30  a.m.  Why  Science?... What  Science? 

Doug  Lapp 
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10:15  a.m. 


Break 


10:30  a.m. 


10:50  a.m. 


12:30  p.m. 
1:30  p.m. 

2:15  p.m. 
2:30  p.m. 


The  Identification  of  Science  Curriculum  Materials 
Appropriate  for  Grades  One  through  Six 

Joe  Griffith 
Director 

Science  and  Technology  for  Children  Project 
National  Science  Resources  Center 

Hands-on  Workshop 

The  Life  Cycle  of  Butterflies  (Grade  2) 

Science  and  Technology  for  Children  (STC)  Project 

Pat  McGlashan 

STC  Research  Associate 

National  Science  Resources  Center 

Lunch 

Planning  an  Effective  Elementary  Science  Program 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 
Break 

Charge  to  Participants 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 
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2:45  p.m. 


4:00  p.m. 
4:30  p.m. 
6:00  p.m. 


Leadership  Team  Work  Sessions  with  Resource  Team 


Resource  Team: 

Judi  Backman 
Math/Science  Coordinator 
Highline  Public  Schools 
Seattle,  Washington 

Charles  Hardy 
Assistant  Superintendent, 
Instruction  and  Curriculum 
Highline  Public  Schools 
Seattle,  Washington 

Becky  Smith 
Science/Social  Sciences 
Curriculum  Editor 
Mesa  Public  Schools 
Mesa,  Arizona 


Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 
Mesa,  Arizona 

Susan  Sprague 

Director,  Science/Social  Science 
Mesa  Public  Schools 
Mesa,  Arizona 


Jan  Tuomi 

City  Science  Coordinator 
Science  and  Health  Education 
Partnership 

University  of  California  at 
San  Francisco 


Plenary  Session 
Adjournment 

Opening  Reception  and  Dinner 

National  Academy  of  Sciences 
2101  Constitution  Avenue,  NW 
(Use  C  Street  entrance) 

Speaker 
Frank  Popoff 

President  and  Chief  Executive  Officer 
The  Dow  Chemical  Company 
Midland,  Michigan 
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Tuesday,  June  23,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.m.  Resource  Room  (3035)  available  until  8:30  a.m. 

Note:  The  Resource  Room  will  be  open  during 
breaks  and  Leadership  Team  Work  Sessions. 

8:30  a.m.  Opening 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

9:00  a.m.  Teaching  Hands-on  Science:  Asking  the  Right  Question 
at  the  Right  Time 

Eleanor  Duckworth 
Assistant  Professor  of  Education 
Harvard  Graduate  School  of  Education 
Cambridge,  Massachusetts 

10:15  a.m.  Break 

10:30  a.m.  Concurrent  Hands-on  Workshops 

Mystery  Spill  and  Inside  Story  (Grades  5, 6) 

Chemicals,  Health,  Environment,  and  Me  (CHEM) 

Mark  Koker 

CHEM  Assistant  Director 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 
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12:00  p.m. 
1:15  p.m. 


2:15  p.m. 


3:15  p.m. 
3:30  p.m. 

5:00  p.m. 


Subsystems  and  Variables  (Grade  3) 

Science  Curriculum  Improvement  Study  (SCIS  3) 

William  McGinnis 
Vice  President 
Delta  Education,  Inc. 

Hudson,  New  Hampshire 

Lunch 

Building  Community  Support  for  a  Hands-on  Science  Program 

Ramon  Lopez 
Scientist/Project  Manager 
Applied  Physics  Laboratory 
The  Johns  Hopkins  University 
Laurel,  Maryland 

Integrating  Science  Instruction  into  the  Elementary  School  Curriculum 

Wendy  Binder 

STC  Research  Associate 

National  Science  Resources  Center 

Debby  Deal 

STC  Research  Associate 
National  Science  Resources  Center 

Break 

Leadership  Team  Work  Sessions  with  Resource  Team 

Note:  Resource  Room  (3035)  is  available  for 
use  during  this  time. 

Adjournment 
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Wednesday,  June  24,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 

8:00  a.m.  Resource  Room  (3035)  open 

8:30  a.m.  Opening 

Betty  Olivolo 

Outreach  Program  Associate 
National  Science  Resources  Center 

9:00  a.m.  Elements  of  an  Effective  Teacher  Education  Program 
Susan  Sprague 

Director,  Science/Social  Studies 
Mesa  Public  Schools 

Becky  Smith 

Science/Social  Sciences  Curriculum  Editor 
Mesa  Public  Schools 

Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 

10:30  a.m.  Break 

10:45  a.m.  Concurrent  Hands-on  Workshops 

Fingerprinting  and  Crime  Lab  Chemistry  (Grade  4) 
Great  Explorations  in  Math  and  Science  (GEMS) 

Kimi  Hosoume 
GEMS  Assistant  Director 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 
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Variables  (Grade  5) 

Full  Option  Science  System  (FOSS) 

Kathy  Daiker 

FOSS  Curriculum  Developer 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 

12:15  p.m.  Lunch  (Room  3111) 

Providing  Materials  Support  for  Hands-on 
Elementary  Science  Programs 

Speaker 
Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 

1 : 15  p.m.  Bus  Leaves  Mall  for  Fairfax  County,  Virginia 

1:45  p.m.  Tour  of  the  Fairfax  County  Public  Schools 
Instructional  Materials  Processing  Center 
Springfield,  VA 

Barbara  Carey 
Coordinator 

Instructional  Materials  Processing  Center 
Fairfax  County  Public  Schools 
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3:30  p.m. 


Discussion  on  Elements  of  an  Effective  Elementary  Science 
Materials  Support  System 


Fairfax  County  Public  Schools 
Lacey  Instructional  Center 
Annandale,  VA 

Panel: 

Jack  Greene 

Science  Curriculum  Coordinator 
Fairfax  County  Public  Schools 

Leslie  J.  Benton 
Former  Coordinator 
Instructional  Materials  Processing 
Center 

Fairfax  County  Public  Schools 

Charles  Hardy 
Assistant  Superintendent, 
Instruction  and  Curriculum 
Highline  Public  Schools 


Susan  Sprague 

Director,  Science/Social  Studies 
Mesa  Public  Schools 

Judi  Backman 
Math/Science  Coordinator 
Highline  Public  Schools 


Jan  Tuomi 

City  Science  Coordinator 
Science  and  Health  Education 
Pannership 

University  of  California  at 
San  Francisco 


5:00  p.m.  Adjournment 

(Transportation  to  Normandy  Inn) 
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Thursday,  June  25,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.m.  Resource  Room  (3035)  open 

8:30  a.m.  Opening 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 

9:00  a.m.  Leadership  Team  Work  Sessions  with  Resource  Team 
12:15  p.m.  Lunch 


1:15  p.m.  Concurrent  Hands-on  Workshops 

Plant  Growth  and  Development  (Grade  3) 
Science  and  Technology  for  Children  Project 

Pat  McGlashan 

STC  Research  Associate 

National  Science  Resources  Center 


Magnets  and  Motors  (Grade  6) 

Science  and  Technology  for  Children  Project 

David  Hartney 

STC  Research  Associate 

National  Science  Resources  Center 

2:45  p.m.  Break 


II 


3:00  p.m. 


5:00  p.m. 
6:30  p.m. 


Assessing  Student  Learning  in  Science 
Sabra  Price 

Senior  Research  Associate 
Program  Evaluation  and  Research  Group 
Lesley  College  Graduate  School  of  Education 
Cambridge,  Massachusetts 

Adjournment 

Reception  and  Dinner 

Smithsonian  Institution  Building  (The  Castle) 
1000  Jefferson  Drive,  SW 

Speaker 

Michael  H,  Robinson 
Director 

National  Zoological  Park 
Smithsonian  Insdtution 


1 


12 


Friday,  June  26,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.m. 
8:30  a.m. 

9:00  a.m. 


10:30  a.m. 
11:00  a.m. 


12:15  p.m. 


Resource  Room  (3035)  open 

Opening 

Doug  Lapp 

Executive  Director 

National  Science  Resources  Center 

Hands-on  Workshop 

Myself  and  Others  (Grade  K-1) 

Insights  Curriculum 

Carolee  Matsumoto 
Insights  Curriculum  Director 
Educational  Development  Center 
Newton,  Massachusetts 

Break 

Funding  Sources  for  Elementary  Science  Program  Improvement 
Allen  Schmieder 

Dwight  D.  Eisenhower  National  Mathematics  and  Science  Program 
U.S.  Department  of  Education 

Susan  P.  Snyder 
Section  Head 

Networking  and  Teacher  Preparation 

Division  of  Teacher  Preparation  and  Enhancement 

National  Science  Foundation 

Lunch 
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1:30  p.m. 


1:40  p.m. 

3:00  p.m. 
3:15  p.m. 

4:30  p.m. 

5:00  p.m. 


Charge  to  Team  Leaders 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Review  of  Action  Plans 

Small  Group  Discussions 

Break 

Plenary  Session 

Reports  from  Team  Leaders 

Closing  Remarks 

Doug  Lapp 

Executive  Director 

National  Science  Resources  Center 

Adjournment 


14 


NSRC 

Elementary  Science 
Leadership  Institute 
June  22-26, 1992 


Participants 


Cotati-Rohnert  Park  Unified 
School  District 

Cotati,  California 

Team  Leader 
Greta  Viguie 
Director  of  Curriculum 

Team  Members 

Phyllis  Weathers 
Teacher 

Monte  Vista  Elementary  School 

Sharon  Janulaw 
Teacher 

Marguerite  Hahn  Elementary  School 
E.  Blake  Peterson 

Regional  Sales  Engineer  for  Europe 
Hewlett-Packard  Company 


Los  Angeles  Unified  School 
District/University  of 
Southern  California 

Los  Angeles,  California 

Team  Leader 
Lois  Slavkin 
Executive  Director 

Center  to  Advance  Prccollcge  Science 
Education 

University  of  Southern  California 

Team  Members 

Donnalyn  Jaque-Anton 

District  Director  of  Professional  Development 

Evangclina  Stockwell 

Assistant  Superintendent 

Los  Angeles  Unified  School  District  5 

Victor  H.  Lamkay 
Teacher  Advisor 

Los  Angeles  Unified  School  District  1 

Roscyolanda  White 
Teacher 

Leo  Politi  School 

Los  Angeles  Unified  School  District  3 
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(Los  Angeles,  con't) 


Neil  Dixon 
Teacher 

Woodcrest  Elementary  School 
Los  Angeles  Unified  School  District  7 

Carol  Takemoto 
Science  Education  Coordinator 
Center  to  Advance  Precollege  Science 
Education 

University  of  Southern  California 
Harold  C.  Slavkin 

Professor  of  Craniofacial  Molecular 
Biology 

School  of  Dentistry 
University  of  Southern  California 


Pittsburg  Unified  School 
District 

Pittsburg,  California 

Team  Leader 
Wayne  Miller 

District  Director  of  Curriculum  and 
Instruction 

Team  Members 
Stefan  Gair 

Curriculum  Coordinator 
David  A.  Nickles 

SciencelMath  Curriculum  Coordinator 
forK-12 

Contra  Costa  County  Office  of  Education 

Darlynn  Bolcerek 
Teacher 

Heights  Elementary  School 

Michael  Mann 
Research  Engineer 
The  Dow  Chemical  Company 
Continental  Operations 
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Redwood  City/Menlo  Park 
School  Districts 

San  Mateo  County,  California 

Team  Leader 
Mary  Lairon 

Director  of  Curriculum  and  Instruction 
Redwood  Qly  School  District 

Team  Members 
Jo  Sauer  Mitchell 

Assistant  Superintendent  for  Curriculum 
and  Instruction 

Menlo  Park  City  School  District 

Rita  Orlandini 

Science  Resource  Teacher 

Redwood  City  School  District 

Nancy  M.  Rankin 
Science  Specialist 
Oak  Knoll  School 
Menlo  Park  City  School  District 

Dorian  Fondahl 
Teacher 

Garfield  Elementary  School 
Redwood  City  School  District 

Jim  Vanides 

Research  and  Development  Project 
Manager 

Scientific  Instruments  Division 
Hewlett-Packard  Company 


Denver  Public  Schools 

Denver,  Colorado 

Team  Leader 
Cheryl  Betz 

Assistant  Superintendent 
Curriculum  and  Instruction 

Team  Members 
Robert  Matchett 

Health,  Science,  and  Environmental 
Studies  Supervisor,  K-12 

Luis  A.  Lozano 
Teacher 

Carson  Elementary  School 

Floyd  A.  Boyard 
Manager,  Analytical  Services 
Marathon  Oil  Company 


Fulton  County  School  District 

Atlanta,  Georgia 

Team  Leader 
Dorothy  R.  Fielder 
Executive  Director  for  Elementary 
Curriculum 

Team  Members 
Judy  H.  Dennison 
Elementary  Science  Coordinator 

Gary  Dean  Hawsey 
Instructional  Resource  Teacher 
Barnwell  Elementary  School 


Ronald  Moore 
Systems  Engineer 
Hewlett-Packard  Company 
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Troup  County  School  District 

LaGrange,  Georgia 

Team  Leader 
Joyce  C.  Morgan 
Assistant  Superintendent 

Team  Members 
Patricia  B.  Barton 
Director  of  Elementary  Curriculum 

Margaret  O’Gwynn  Hurd 
Teacher 

Mountville  Elementary  School 

John  Carleton  Hurd 

Professor  and  Chairman  of  Biology 

LaGrange  College 


East  Baton  Rouge  Parish 
School  District 

Baton  Rouge,  Louisiana 

Team  Leader 
Mary  Ellen  Jordan 
Assistant  Superintendent 
Instructional  Services 

Team  Members 

Margie  M.  Montgomery 

Elementary  Science  Education  Supervisor 

Mignon  Morgan 
Elementary  Science  Specialist 

Press  L.  Robinson 

Associate  Vice  Chancellor  for  Academic 
Affairs 

Southern  University 

Emily  Young 
Education  Coordinator 
Louisiana  Stale  University 


Iberville/West  Baton  Rouge 
Parish  School  Districts 

Port  Alien,  Louisiana 

Team  Leader 
Ronald  E.  Egros 

Coordinator  of  Curriculum  and  Instruction 
IbervUle  Parish  School  District 

Team  Members 

Greg  Grimes 

Supervisor  of  Instruction 

West  Baton  Rouge  Parish  School  District 

Margaret  H.  Smith 
Teacher 

Cohn  Elementary  School 

West  Baton  Rouge  Parish  School  District 

Hedwig  Ohlmeyer  Carville 
Teacher 

Iberville  Elementary  School 
Iberville  Parish  School  District 

Sue  Blanchard 

Community  Relations  Coordinator 
The  Dow  Chemical  Company 
Louisiana  Division 
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School  District  of  the  City  of 
Saginaw 

Saginaw,  Michigan 

Team  Leader 
William  D.  Cheaney 
Assistant  Superintendent for  Elementary 
Education 

Team  Members 

Jo  Ann  Pelkki 

Science  Coordinator,  K-12 

Laura  Terwilliger 
Teacher 

Chester  Miller  Elementary  School 

Michael  J.  Colucci 
Senior  Research  Engineer 
The  Dow  Chemical  Company 
Michigan  Division 


North/Central  Hunterdon 
Elementary  Science 
Consortium 

Readington,  New  Jersey 

Team  Leader 
Thomas  W.  Garmon 
Superintendent 

Readington  Township  Public  Schools 

Team  Members 

Robert  Philip  Bees 

Science  Supervisor 

Readington  Township  Public  Schools 

Pamela  B.  Lester 

MathiScience  Enrichment  Teacher 
Patrick  McGaheran  Elementary  School 
Clinton  Township  School  District 

JiU  Gambaccini 
Public  Affairs  Associate 
Merck  &  Company,  Inc. 

Cathlcen  Roberts 
Staff  Chemist 

Merck  Research  Laboratories 
Merck  &  Company,  Inc. 
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Community  School  District  26 

Bayside,  New  York 

Team  Leader 
Anita  E.  Saunders 
District  Director  of  Instruction  and 
Professional  Development 

Team  Members 
Rita  I.  Ratner 

Education  Administrator  for  Staff 
Development 

Geraldine  Wiener 
Teacher 

Public  School  1 88 

Eleanor  Anne  Miele 
Adjunct  Assistant  Professor  of  Science 
Education 
Adelphi  University 


The  Einstein  Project,  Inc. 

Green  Bay,  Wisconsin 

Team  Leader 
David  Ewald 

Superintendent  of  Schools 
School  District  of  Denmark 

Team  Members 
A.  Dean  Hess 

Science  Department  Chairperson 

DePere  High  School 

Unified  School  District  of  DePere 

Diane  McNeill 
Teacher 

Christa  McAuliffe  Elementary  School 
Green  Bay  School  District 

Catherine  M.  Londo 
Assistant  Principal 
St.  Joseph  School 
Green  Bay  School  District 

Jim  Hertel 

Vice  President 

Research  and  Development 

Paper  Converting  Machine  Company 

David  Turiff 
President 

The  Einstein  Project,  Inc. 
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Lambton  County  Partnership 

Samia,  Ontario,  Canada 

Team  Leader 

Allan  Cole 

Curriculum  Coordinator 
Lambton  County  Board  of  Education 

Team  Members 

Onorio  Frczza 

Program  Coordinator 

Lambton  County  Separate  School  Board 

Ann  Larsen 
Junior  Consultant 

Lambton  County  Board  of  Education 

Jane  McLaughlin 

Language  Arts  Consultant 

Lambton  County  Separate  School  Board 

Inderjit  G.  McManus 
Manager  of  Employee  Development 
and  Recruiting 
Research  and  Development 
Dow  Chemical  Canada,  Inc. 

Jack  M.  Pal 

Educational  Affairs  Manager 
Dow  Chemical  Canada,  Inc. 


21 


Other  Attendees 


Steve  Binkley 

Coordinator  of  Elementary  Science 
Carolina  Biological  Supply  Company 
Burlington,  North  Carolina 

Rosa  M.  Catald 
Science  Coordinator 
Colegio  Madrid 
Mexico  City,  Mexico 

Josd  Antonio  Chamizo 
Director 
Colegio  Madrid 
Mdxico  City,  Mdxico 

Socorro  Ch4vez 
Science  Coordinator 
Colegio  de  las  Vizcainas 
Mdxico  City,  Mexico 

In^s  L.  Cifuentes 

Research  Associate 

Department  of  Terrestrial  Magnetism 

Carnegie  Institution  of  Washington 

Washington,  D.C. 

Winnie  Convery 
Project  Assistant 

Corporate  Council  for  Mathematics  and 
Science  Education 
Coordinating  Council  for  Education 
National  Research  Council 
Washington,  D.C. 

Greg  Coverdale 
Science  Consultant 
State  Department  of  Education 
Lansing,  Michigan 


Janice  Earle 
Program  Director 
Statewide  Systemic  Initiatives 
National  Science  Foundation 
Washington,  D.C. 

Richard  Franks 
Head 

Genetics  Department 

Carolina  Biological  Supply  Company 

Burlington,  North  Carolina 

Jack  Hopper 
Science  Specialist 

Florida  State  Department  of  Education 
Tallahassee,  Florida 

Hadassah  Lieberman 
Consultant 

Corporate  Council  for  Mathematics  and 
Science  Education 
Coordinating  Council  for  Education 
National  Research  Council 
Washington,  D.C. 

Jan  Loveless 

Manager  of  Education  Affairs 
Dow  Chemical  U.S.A. 

Midland,  Michigan 

Celestine  Pea 
Science  Coordinator 
Louisiana  Systemic  Initiatives  Program 
Baton  Rouge,  Louisiana 

Magdalena  Rfus 
Director 

Colegio  de  las  Vizcainas 
Mexico  City,  Mdxico 


Nancy  Thomas 
Contributions  Manager 
Hewlett-Packard  Company 
Palo  Alto,  California 


NSRC 

Elementary  Science 
Leadership  Institute 
June  22-26, 1992 


Presenters 


Judi  Backman 

MathJScience  Coordinator 
Highline  Public  Schools 
15675  Ambaum  Boulevard,  S.W. 

Seattle.  WA98166 
206/433-2458 

Leslie  J.  Benton 

Former  Coordinator 

Instructional  Materials  Processing  Center 

Fairfax  County  Public  Schools 

6840  Industrial  Road 

Springfield.  VA  22151 

703/256-4414 

Wendy  Binder 

STC  Research  Associate 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 

Barbara  Carey 

Coordinator 

Instructional  Materials  Processing  Center 

Fairfax  County  Public  Schools 

6840  Industrial  Road 

Springfield,  VA  22151 

703/256-4414 


Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washington,  DC  20560 

202/287-2063 

Kathy  Daiker 

Curriculum  Developer 

Full  Option  Science  System  (FOSS)  Project 

Lawrence  Hall  of  Science 

Center  for  Multisensory  Learning 

University  of  California  at  Berkeley 

Berkeley,  CA  94720 

510/642-8941 

Debby  Deal 

STC  Research  Associate 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 

Eleanor  Duckworth 

Assistant  Professor  of  Education 
Graduate  School  of  Education 
Harvard  University 
210  Longfellow  Hall 
Cambridge,  MA  02138 
617/495-3441 
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Jack  Greene 

Science  Curriculum  Coordinator 
Office  of  Curriculum  Services 
Fairfax  County  Public  Schools 
3705  Crest  Drive 
Annandale,  VA  22003 
703/698-7500,  ext.  8826 

Joe  Griffith 

Director,  Science  and  Technology  for 
Children  Project 

National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 

Charles  Hardy 

Assistant  Superintendent,  Instruction 
and  Curriculum 
Highline  Public  Schools 
15675  Ambaum  Boulevard,  S.W. 
SeatUe,  WA  98166 
206/433-2361 

David  Hartney 

STC  Research  Associate 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 

Kimi  Hosoume 
Assistant  Director 

Great  Explorations  in  Math  and  Science 
(GEMS) 

Lawrence  Hall  of  Science 
Center  for  Multisensory  Learning 
University  of  California  at  Berkeley 
Berkeley,  CA  94720 
510/642-9633 


Mark  Koker 

Assistant  Director  for  CHEMS  and  CEPUP 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 
Berkeley,  CA  94720 
510/642-8718 

Douglas  Lapp 

Executive  Director 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washington,  DC  20560 

202/357-2555 

Ramon  E.  Lopez 

Scientist/Project  Manager 
The  Johns  Hopkins  University 
Applied  Physics  Laboratory 
Johns  Hopkins  Road 
Laurel.  MD  20723 
301/953-5000,  exL  8528 

Carolee  Matsumoto 
Insights  Curriculum  Director 
Education  Development  Center,  Inc. 

55  Chapel  Street 
Newton,  MA  02160 
617/969-7100,  ext.  411 

William  McGinnis 
Vice  President 
Delta  Education  Inc. 

Post  Office  Box  915 
Hudson,  NH  03051 
603/889-8899,  ext.  119 

Pat  McGlashan 

STC  Research  Associate 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washington,  DC  20560 

202/357-2555 
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Betty  Olivolo 

Outreach  Program  Associate 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/287-2063 

Frank  Popoff 

President  and  Chief  Executive  Officer 
The  Dow  Chemical  Company 
2030  Dow  Center 
Midland,  MI  48674 
517/636-1000 

Sabra  Price 

Senior  Research  Associate 
Program  Evaluation  and  Research  Group 
Lesley  College  Graduate  School  of 
Education 
29  Everett  Street 
Cambridge,  MA  02138 
617/731-3740 

Michael  H.  Robinson 
Director 

National  Zoological  Park 
Education/ Administration  Building 
NZP  MRC551 
Smithsonian  Institution 
Washington,  DC  20560 
202/673-4721 

Allen  Schmieder 
Dwight  D.  Eisenhower  National 
Mathematics  and  Science  Program 
U.S.  Department  of  Education 
555  New  Jersey  Avenue,  N.W.,  Room  522 
Washington,  DC  20208-5524 
202/219-1496 

Sally  Schuler 

Deputy  Director 

National  Science  Resources  Center 
Ans  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 


Becky  Smith 

Sciencel Social  Sciences  Curriculum  Editor 

Mesa  Public  Schools 

143  S.  Alma  School  Road 

Mesa,  AZ  85210-1103 

602/898-7814 

Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 
143  S.  Alma  School  Road 
Mesa,  AZ  85210-1 103 
602/898-7814 

Susan  Snyder 

Section  Head,  Networking  and 
Teacher  Preparation 
Division  of  Teacher  Preparation  and 
Enhancement 

National  Science  Foundation 
1800  G  Street,  N.W.,  Room  635-B 
Washington,  DC  20550 
202/357-7073 

Susan  Sprague 

Director,  Sciencel  Social  Sciences 
Mesa  Public  Schools 
143  S.  Alma  School  Road 
Mesa,  AZ  85210-1 103 
602/898-7815 

Jan  Tuomi 

City  Science  Coordinator 

Science  and  Health  Education  Partnership 

University  of  California  at  San  Francisco 

100  Medical  Center  Way 

San  Francisco,  CA  94143-0905 

415/476-6930 
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NSRC 
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Leadership  Institute 
June  22-26, 1992 


Participating  School  Districts 


School  District  Total  Elementary  Elementary  Elementary 


Students 

Students 

Teachers 

Schools 

Cotati -Rohnert  Park  Unified  School  District, 

Cotati,  CA 

7,280 

4,681 

209 

9 

Los  Angeles  Unified  School  District/USC/ 

Los  Angeles,  CA 

800,357 

347,607 

13,106 

417^ 

Pittsburg  Unified  School  District,  Pittsburg,  CA 

8,471 

4,613 

151 

7 

Redwood  City /Menlo  Park  School  Districts, 

San  Mateo,  CA 

9,764 

7,740 

401 

15 

Denver  Public  Schools,  Denver,  CO 

58,004 

34,341 

1,748 

81 

Fulton  County  School  District,  Atlanta,  GA 

45,206 

22,750 

888 

32 

Troup  County  School  District,  LaGrange,  GA 

5,318 

2,603 

155 

5 

East  Baton  Rouge  Parish  School  District, 

Baton  Rouge,  LA 

60,653 

34,460 

2379 

63 

Iberville/West  Baton  Rouge  Parish  School 

Districts,  Port  Allen,  LA 

9,141 

4,823 

197 

11 

School  District  of  the  City  of  Saginaw,  Saginaw,  Ml 

14, 352 

9,189 

411 

24 

North/Central  Hunterdon  Elementary  Science 
Consortium,  Readington,  NJ 

9,440 

9,440 

682 

16 

Community  School  District  26,  Bayside,  NY 

14,181 

8,980 

5,201 

20 

The  Einstein  Project,  Inc.,  Green  Bay,  WI 

38,230 

21,083 

1,422 

62 

Lambton  County  Partnership,  Samia,  Ontario, 

Canada 

24,361 

16,140 

1,022 

59 

Total 

1,104,758 

528,450 

27,972 

821 
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1 .  Cotaii-Rohnert  Park  Unified  School  District, 
Cotati,  CA 

2.  Los  Angeles  Unifed  School  District/ 
USC/Los  Angeles,  CA 

3.  Pittsburg  Unified  School  District, 

Pittsburg,  CA 

4.  Redwood  City/Mcnlo  Park  School  Districts, 
San  Mateo,  CA 

3.  Denver  Public  Schtxtis,  Denver,  CO 

6.  Lulion  County  Schcxil  District,  Atlanta,  GA 

7.  Troup  C oiiniy  ScIkx)!  District,  LaGrangc,  GA 


8.  East  Baton  Rouge  Parish  School  District,  Baton 
Rouge,  LA 

9.  Ibcrville/West  Baton  Rouge  Parish  School 
Districts,  Port  Allen,  LA 

10.  School  District  of  the  City  of  Saginaw, 
Saginaw,  MI 

1 1 .  Norlh/Central  Hunterdon  Elementary 
Science  Consortium,  Rcadington,  NJ 

12.  Community  School  District  26,  Baysidc,  NY 

1 3.  The  Einstein  Project,  Inc.,  Green  Bay,  W1 

14.  I^mbton  County  Partnership,  Sarnia, 

Ontario,  Canada 
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NSRC  Elementary  Science 
Leadership  Institute 
July  20-24,  1992 


11  National  Science  Resources  Center 

SMITHSONIAN  INSHH  TION  -  NATI0NAI.A(.AI)FMA'0FS<;IF.N(;F.S 


The  National  Science  Resources  Center  is  operated  by  the  Smithsonian 
Institution  and  the  National  Academy  of  Sciences  to  improve  the  teaching  of  science  in 
the  nation’s  schools.  The  NSRC  collects  and  disseminates  information  about  exemplary 
science  teaching  resources,  develops  innovative  science  curriculum  materials,  and 
sponsors  outreach  activities  to  help  school  districts  develop  and  sustain  hands-on  science 
programs.  The  NSRC  is  located  in  the  Arts  and  Industries  Building  of  the  Smithsonian 
Institution  in  Washington,  D.C. 


Sponsors  of  the  1 992  NSRC  Elementary 
Science  Leadership  Institutes 

National  Science  Foundation 

U.S.  Department  of  Education 

Tlic  Dow  Chemical  Company  Foundation 

1  lewIett-Packard  Company 

Carolina  Biological  Supply  Company 

The  W.K.  Kellogg  Foundation  Findowment  Fund  of  the 
National  Academy  of  Sciences  and  the  Institute  of  Medicine 
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1992  NSRC  Elementary  Science  Leadership  Institute 

Developing  the  scientific  and  technological  literacy  of  all  students  is  critical  to  our 
nation’s  future,  and  should  begin  in  the  primary  grades.  Children  can  come  to  know  and 
understand  science  best  through  hands-on  experiences  which  enable  them  to  work  and 
think  like  scientists.  In  this  way,  they  can  learn  to  observe,  record,  pose  questions,  design 
experiments,  and  solve  problems,  thereby  developing  critical  thinking  skills  that  will 
serve  them  throughout  their  lives. 

To  help  develop  the  leadership  required  to  plan  and  implement  a  district-wide,  hands-on 
elementary  science  program,  the  NSRC  conducts  annual  institutes  for  teams  from  school 
districts  across  the  country. 

The  two  1992  Elementary  Science  Leadership  Institutes  will  prepare  29  teams  of 
administrators,  curriculum  specialists,  teachers,  and  scientists  to  design  and  implement 
hands-on  science  programs  for  their  school  districts,  serving  more  than  832,000 
elementary  school  children. 

Institute  participants  enhance  their  leadership  skills  by  engaging  in  workshops  and 
discussions  on 

•  Science  curriculum  units  appropriate  for  children  in  grades  one  through  six; 

•  In-service  education  programs  to  prepare  elementary  school  teachers  to  teach 
hands-on  science; 

•  Support  systems  for  supplying  hands-on  science  materials  and  equipment  to 
elementary  school  teachers; 

•  Assessment  methods  for  evaluating  student  performance,  consistent  with  the  goals 
of  a  hands-on  elementary  science  program; 

•  Interdisciplinary  approaches  for  integrating  science  instruction  with  other  areas 
of  the  elementary  school  curriculum;  and 

•  Strategies  for  building  administrative  and  community  support  for  a  hands-on 
elementary  science  program. 


NSRC  Elementary  Science  Leadership  Institute 
Participating  School  Districts 
July  20-24,  1992 

Cupertino  Union  School  District,  Cupertino,  California 

Dry  Creek  Joint  Elementary  School  District,  Roseville,  California 

Mt.  Diablo  Unified  School  District,  Concord,  California 

Mountain  View/Whisman  School  Districts,  Mountain  View,  California 

Ravenswood  City  School  District,  East  Palo  Alto,  California 

Torrance  Unified  School  District,  Torrance,  California 

Academy  School  District  20,  Colorado  Springs,  Colorado 

Dade  County  Public  Schools,  Miami,  Florida 

Shawnee  Mission  Public  Schools,  Shawnee  Mission,  Kansas 

Lee  County  Schools,  Tupelo,  Mississippi 

School  District  of  University  City,  University  City,  Missouri 

Erie  2-Chautauqua-Cattaraugus  Board  of  Cooperative  Education  Services, 
Angola,  New  York 

Corvallis  School  District  509J,  Corvallis,  Oregon 
Southern  Brazoria  County  Coalition,  Angleton,  Texas 
Hampton  City  Schools,  Hampton,  Virginia 
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Elementary  Science 
Leadership  Institute 
July  20-24, 1992 


Program 


Monday,  July  20,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.m.  Registration 

Lobby,  Room  3111 

8:30  a.m.  Welcoming  Remarks 

Douglas  Lapp 

Executive  Director 

National  Science  Resources  Center 


Overview  of  Program  and  Introduction  of 
Participants  and  Staff 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 


9:30  a.m.  W  liy  Science?... What  Science? 

'  ^oug  Impp 


I 


10:15  a.ni. 


Break 


10:30  a.m.  Hands-on  Workshop 

The  Life  Cycle  of  Butterflies  (Grade  2) 

Science  and  Technology  for  Children  (STC)  Project 

Pat  McGlashan 
STC  Consultant 

National  Science  Resources  Center 

12:00  p.m.  Lunch 

1:15  p.m.  Planning  an  Effective  Elementary  Science  Program 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 


2:15  p.m.  Charge  to  Participants 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 


2:. 30  p.m.  Break 
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2:45  p.m. 


4:00  p.m. 
4:30  p.m. 
6:30  p.m. 


Leadership  Team  Work  Sessions  with  Resource  Team 


Resource  Team: 

Judi  Backman 
Math/Science  Coordinator 
Highline  Public  Schools 
Seattle,  Washington 

Charles  Hardy 
Assistant  Superintendent, 
Instruction  and  Curriculum 
Highline  Public  Schools 
Seattle,  Washington 

Becky  Smith 
Science/Social  Sciences 
Curriculum  Editor 
Mesa  Public  Schools 
Mesa,  Arizona 

Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 
Mesa,  Arizona 

Plenary  Session 

Adjournment 

Opening  Reception  and  Dinner 


Susan  Sprague 

Director,  Science/Social  Science 
Mesa  Public  Schools 
Mesa,  Arizona 

Jan  Tuomi 

City  Science  Coordinator 
Science  and  Health  Education 
Partnership 

University  of  California  at 
San  Francisco 

Emma  Walton 
Science  Program  Coordinator 
Anchorage  School  District 
Anchorage,  Alaska 


Smithsonian  Institution  Building  (The  Castle) 

1000  Jefferson  Drive,  S.W. 

Speaker 

/■'.  James  Rutherford 

(’liief  liducation  Officer  and  Director,  Project  2061 
American  Association  for  the  Advancement  of  Science 


Tuesday,  July  21,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.m.  Resource  Room  (3034)  available  until  8:30  a.m. 

Note:  The  Resource  Room  will  be  open  during 
breaks  and  Leadership  Team  Work  Sessions. 

8:30  a.m.  Opening 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

8:45  a.m.  Teaching  Hands-on  Science:  Asking  the  Right  Question 
at  the  Right  Time 

Jack  Easley 

Professor  Emeritus  of  Teacher  Education 
University  of  Illinois 
Champaign,  Illinois 

10:15  a.m.  Break 

10:30  a.m.  Concurrent  Hands-on  Workshops 

Mystery  Spill  and  Inside  Story  (Grades  5, 6) 

Chemical-s,  Health,  Environment,  and  Me  (CHEM) 

Sheila  Pirkle 
Associate  Director 

Center  for  Science  and  Mathematics  Literacy 
Louisiana  State  University 
Baton  Rouge,  Ix)uisiana 


.5 


Subsystems  and  Variables  (Grade  3) 

Science  Curriculum  Improvement  Study  (SCIS  3) 

William  McGinnis 
Vice  President 
Delta  Education,  Inc. 

Hudson,  New  Hampshire 

12:00  p.m.  Lunch 

(Working  lunch  for  scientists  and  engineers) 

1:15  p.m.  Assessing  Student  Learning  in  Science 

Gail  Baxter 
Research  Associate 
Graduate  School  of  Education 
University  of  California  at  Santa  Barbara 

3:15  p.m.  Break 

3:30  p.m.  Leadership  Team  Work  Sessions  with  Resource  Team 

Note:  Resource  Room  (3034)  is  available  for 

use  during  this  time. 

5:00  p.m.  Adjournment 


f) 


Wednesday,  July  22,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 

8:00  a.m.  Resource  Room  (3034)  open 

8:30  a.m.  Opening 

Betty  Olivolo 

Outreach  Program  Associate 
National  Science  Resources  Center 

8:45  a.m.  Elements  of  an  Effective  Teacher  Education  Program 
Susan  Sprague 

Director,  Science/Social  Studies 
Mesa  Public  Schools 

Becky  Smith 

Science/Scxrial  Sciences  Curriculum  Editor 
Mesa  Public  Schools 

Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Scliools 

10:30  a.m.  Break 

10:45  a.m.  Concurrent  tiands-oii  \Vork.shops 

Fingerprinting  and  Crime  iMb  Chemistry  (Grade  4) 
Great  Explorations  in  Math  and  Science  (GEMS) 

Carolyn  Willard 

CiF.M.S  Curriculum  and  Staff  Development  Specialist 
Lawrence  1  lall  of  Science 
University  of  California  at  Berkeley 
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12:15  p.m. 
1:15  p.m. 

1:45  p.m. 
2:15  p.m. 


Variables  ((Jraclc  5) 

Full  Option  Science  System  (FOSS) 


Larry  Malone 
FOSS  Coordinator 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 


Lunch 


Providing  Materials  Support  for  Hands-on 
Elementary  Science  Programs 


Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 


Bus  Leaves  Mall  for  Fairfax  County,  Virginia 


Tour  of  the  Fairfax  County  Public  Schools 
Instructional  Materials  Processing  Center 
Springfield,  Virginia 


Barbara  Carey 
Coordinator 

Instructional  Materials  Processing  Center 
Fairfax  County  Public  Schools 


S 


4:00  p.ni. 


Case  Studies  of  Effective  Elenieiifary  Science 
Materials  Support  Centers 

Small  Group  Discussion 


Case  Study  1 
Jack  Greene 

Science  Curriculum  Coordinator 
Fairfax  County  Public  Schools 

Leslie  J.  Benton 
Former  Coordinator 
Instructional  Materials  Processing 
Center 

Fairfax  County  Public  Schools 


Case  Study  2 
Charles  Hardy 
Assistant  Superintendent, 
Instruction  and  Curriculum 
Highline  Public  Schools 

Judi  Backman 
Math/Science  Coordinator 
Highline  Public  Schools 


Case  Study  3 
Susan  Sprague 

Director,  Science/Social  Studies 
Mesa  Public  Schools 

BUI  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 

Becky  Smith 

Science/Social  Sciences  Curriculum 
Editor 

Mesa  Public  Schools 

Case  Study  4 
Jan  Tuomi 

City  Science  Coordinator 
Science  and  Health  Education 
Pturnership 

University  of  California  at 
San  Francisco 


Case  Study  5 
Emma  Walton 
Science  Program  Coordinator 
Anchorage  School  District 


5:00  p.ni.  Adjournment 
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Thursday,  July  23,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.ni.  Resource  Room  (3034)  open 

8:30  a.m.  Opening 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 


8:45  a.m.  Leadership  Team  Work  Sessions  with  Resource  Team 

Note:  Resource  Room  (3034)  is  available 
for  use  during  this  time. 

12:15  p.m.  Lunch 

(Working  lunch  for  scientists  and  engineers) 

1:15  p.m.  Concurrent  Hands-on  Work.shops 

Plant  Growth  and  Development  (Grade  3) 

Science  and  Technology  for  Children  Project 

Pat  McGlashan 
STC  Consultant 

National  Science  Re.sources  Center 


Magnets  and  Motors  (Grade  6) 

Science  and  Technology  for  Children  Project 

David  Hariney 
STC  Consultant 

National  Science  Resources  Center 


2:45  p.m.  Break 


3:00  p.ni. 


Integraling  Science  Instruction  into  the  Klcnientary  School  Curriculum 

Wendy  Binder 
STC  Research  Associate 
National  Science  Resources  Center 

Debby  Deal 

STC  Research  Associate 
National  Science  Resources  Center 

4:00  p.ni.  Building  Community  and  Administrative  Support 
for  Hands-on  Science  Programs 

Case  Study:  Midland  Public  Schools/Dow  Chemical  Company 

Sarah  Lindsey 
Science  Coordinator/Director 
Science  Resource  Center 
Midland  Public  Schools 
Midland,  Michigan 

Tara  Martin 

Education  Programs  Supervisor 
The  Dow  Chemical  Company 
Michigan  Division 
Midland,  Michigan 

5:00  p.m.  Adjournment 

6:30  p.m.  Reception  and  Dinner 

National  Academy  of  Sciences 
2101  Constitution  Avenue,  N.W. 

(Use  C  Street  entrance) 

Speaker 

Thomas  K.  Love  joy 
Assistant  Secretary  for  External  Affairs 
Smithsonian  Institution 
Washington,  D.C. 
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Friday,  July  24,  1992 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 


8:00  a.m. 
8:30  a.m. 

9:00  a.m. 


10:30  a.m. 
11:00  a.m. 


12:15  p.m. 


Resource  Room  (3034)  open 

Opening 

Doug  Lapp 

Executive  Director 

National  Science  Resources  Center 

Hands-on  Workshop 

Myself  and  Others  (Grade  K-1) 

Insights  Curriculum 

Karen  Worth 
Senior  Associate 

Education  Development  Center,  Inc. 

Newton,  Massachu.setts 

Break 

Funding  Sources  for  Elementary  Science  Program  Improvement 

David  Schindel 
Program  Director 
Teacher  Enhancement  Program 
National  Science  Foundation 

Allen  Sch/nieder 

Dwight  D.  Ei.senhower  National  Mathematics  and  Science  Program 
U.S.  Department  of  Education 

Lunch 


1:30  p.m. 


Charge  to  Team  Leaders 


1:40  p.m. 

3:00  p.m. 
3:15  p.m. 

4:30  p.m. 

5:00  p.m. 


Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Review  of  Action  Plans 

Small  Group  Discussions 

Break 

Plenary  Session 

Reports  from  Team  Leaders 

Closing  Remarks 

Doug  Lapp 

Executive  Director 

National  Science  Resources  Center 

Adjournment 
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NSRC 

Elementary  Science 
Leadership  Institute 
July  20-24, 1992 


Cupertino  Union 
School  District 

Cupertino,  California 

Team  Leader 
Harvey  Barnett 
Director,  Technology  Support 

Team  Members 

Marybarbara  Zorio 
Science  Resource  Teacher 
Fremont  Older  Elementary  School 

Pam  Pell 
Teacher 

John  Muir  Elementary  School 
Mark  Butler 

Research  arui  Development  Section  Manager 
Hewlett-Packard  Company 


Participants 

Dry  Creek  Joint  Elementary 
School  District 

Roseville,  California 

Team  Leader 
Robert  F.  Gomez 
Assistant  Superintendent 
Eureka  Union  School  District 

Team  Members 
Jo  AnnG.  Hammer 

Assistant  Superintendent  for  Instruction! 

Curriculum  Director 
Roseville  City  School  District 

Kathy  Albrecht 
Teacher 

Heritage  Oak  School 
Dry  Creek  School  District 

Robert  J.  Wharton 
Hardware  Design  Engineer 
Hewlett-Packard  Compatiy 
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Mt.  Diablo  Unified  School  Mountain  View/Whisman 

District  School  Districts 

Concord,  California  Mountain  View,  California 


Team  Leader 
Jo  Fyfc 

Director,  Instructional  Services 

Team  Members 

Kathleen  P.  Cline 
Curriculum  Specialist 

Carole  Macaluso 
Teacher 

Valle  Verde  Elementary  School 

Danae  Vanderhoof 

Senior  Project  Engineering  Specialist 

Continental  Operations 

The  Dow  Qicmical  Company 


Team  Leader 
Susan  K.  Fettchenhaucr 
Assistant  Superintendent  for  Instruction 
and  Student  Services 
Whisman  Sehool  District 

Team  Members 
Geri  L.  Martin 
Teacher 

Crittenden  Middle  School 
Whisman  School  District 

Susan  Lee  Mitchell 
Teacher 

Graham  Middle  School 
Mountain  View  School  District 

Maijorie  K.  Lcsscy 
Learning  Products  Developer 
Hewlett-Packard  Comptiny 
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Ravenswood  City  School  District  Torrance  Unified  School  District 

East  Palo  Alto,  California  Torrance,  California 


Team  Leader 

Stephen  J.  Watennan 
Assistant  Superintendent  of ! nstructional 
Services 

Team  Members 
Paulette  Johnson 
Director  of  Curriculum 

Leslie  Mannos 
Teacher 

James  B.  Flood  Magnet  School 

Jacques  Leibovitz 
Scientist 

Hewlett-Packard  Company 


Team  Leader 
Arnold  C.  Plank 

Assistant  Superintendent,  Educational  Services 

Team  Members 
Nancy  Raiche 
Curriculum  Coordinator 

Kay  M.  Griffith 
Teacher 

Walteria  Elementary  School 

Steven  Whitehead 
Community  Relations  Coordinator 
Los  Angeles  Operations 
The  Dow  Chemical  Company 
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Academy  School  District  20 

Colorado  Springs,  Colorado 

Team  Leader 
H.  Mack  Clark 
Assistant  Superintendent 

Team  Members 
Lew  Davis 
Principal 

Woodmen-Roberts  Elcmcnlary  School 

Barbara  S.  Bcn'lcr 
Teacher 

Mountain  View  Elementary  School 
Justin  Morrill,  Jr. 

Research  and  Development  Section  Manager 
Colorado  Telecommunications  Division 
Hewlett-Packard  Company 


Dade  County  Public  Schools 

Miami,  Florida 

Team  Leader 
Diana  Urbizu 
Director  for  Instruction 
Bureau  of  Instructional  Support  and 
Curriculum  Development 

Team  Members 
Constance  Thornton 

District  Instructional  Coordinator  for  Science 
Ted  Boydston 

District  Instructional  Coordinator  for  Science 

Janice  Hopton 
Principal 

Bunche  Park  Elementary  School 

Beverly  Feucr  Gross 
Teacher 

Oak  Grove  Elementary  School 
Carlos  Gonzalez 

Vice  President.  Research  and  Development 
The  Dow  Chemical  Company 
Latin  America 
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Shawnee  Mission  Public  Schools 

Shawnee  Mission,  Kansas 

Team  Leader 

Jo-Anne  Grote 

Associate  Superintendent  for  Elementary 
Schools 

Team  Members 

Gene  R.  Johnson 

Director  of  Elementary  Programs 

Lynn  Hanrahan 

Elementary  Science  Resource  Specialist 

Mary  M.  Sapp 
Curator  of  Education 
Kansas  City  Museum 
Kansas  City,  Missouri 


Lee  County  Schools 

Tupelo,  Mississippi 

Team  Leader 
Cecil  S.  Weeks 
Superintendent 

Team  Members 
Amelia  Anglin 

Elementary  Curriculum  Coordinator 

Charlotte  Leake 
Teacher 

Verona  Junior  High  School 

Joe  F.  Thompson 
Director 

National  Science  Foundation  Engineering 
Research  Center  for  Computational 
Field  Simulation 
Mississippi  State  University 


School  District  of 
University  City 

University  City,  Missouri 


Team  Leader 

Gloria  J.  Davis 
Assistant  Superintendent 

Team  Members 
Clara  T.  McCrary 
Elementary  Science  Coordinator 

Darlene  M.  Norfleet 
Teacher 

Slynn  Park  Elementary  School 

P.  Scott  Glaspic 
Manager 

External  Research  &  Development  Funding 
and  Management  Information  Systems 
Monsanto  Company 


Erie  2-Chautauqua-Cattaraugus 
Board  of  Cooperative  Education 
Services  (BOCE^) 

Angola,  New  York 

Team  Leader 
Garry  W.  Dole 

Science  Resources  Coordinator 
Erie  2-Chautauqua-Cattaraugus  BOCES 

Team  Members 
Terrance  L.  Radccki 
Principal 

Lincoln  Elementary  School 
Jamestown  Public  Schools 

Sally  Emewein 
Teacher 

Mayvillc  Central  School 
Mayvillc  Central  School  District 

Bonnie  Jeffe 
Teacher 

Eadcn  Elementary  School 
Eadcn  Central  School  District 


Philip  R.  Magnuson 
Teacher 

Panama  Central  School 
Panama  Central  School  District 

Edward  C.  Kisailus 
Associate  Professor,  Biology 
Canisius  College 
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Corvallis  School  District  509J 

Corvallis,  Oregon 


Southern  Brazoria  County 
Coalition 

Anglcton,  Texas 


Team  Leader 

Mary  M.  Johnson 
Curriculum  Coordinator  (K-8) 

Team  Members 
Linda  MeJunkin 

Science  Curriculum  Specialist  (K-I2j 

Karen  Eason 
Teacher 

Lincoln  Elementary  School 

Gerhard  B.  Behrens 
Teacher 

Inavale  Elementary  School 
Colleen  Llewellyn 

Manufacturing  Development  Engineer 
Hewlett-Packard  Company 


Team  Leader 

Mary  Nell  Boyd 

Director  of  Elementary  Education 
Anglcton  Independent  School  District 

Team  Members 

EricGrimmctt 

Principal 

Brazoria  Intermediate  School 
Columbia-Brazoria  Independent 
School  District 

Miriam  Jordan 
Teacher 

Danbury  Elementary  School 
Danbury  Independent  School  District 

Dianne  Weiss 
Teacher 

Sweeny  Elementary  School 
Sweeny  Independent  School  District 

Julian  E.  Suazo 
Development  Manager 
Texas  Division 
The  Dow  Qiemical  Company 
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Hampton  City  Schools 

Ikuiipton,  Virginia 

Team  Leader 
Mary  Frances  Briley 
Coordinator  of  Staff  Development 

Team  Members 
Joyce  A.  R.  Weeks 
Math! Science  Curriculum  Leader 

Susan  B.  McBumey 
Science  Teacher  Specialist 
Spratley  Middle  School 

Anhur  W.  Bowman 
Associate  Professor  of  Biology 
Department  of  Biological  Sciences 
Htimplon  University 


Other  Attendees 


Dennis  Coutn 

Science  Resource  Specialist 
West  Bay  Collaborative 
Coventry,  Rhode  Island 

Claudia  Dissel 
Director 

Corporate  Council  for  Mathematics  and 
Science  Education 
Coordinating  Council  for  Education 
National  Research  Council 
Washington,  D.  C. 

Richard  Franks 
Head 

Genetics  Department 

Carolina  Biological  Supply  Company 

Burlington,  Nortli  Carolina 

David  T.  Gar/a 
Project  Coordinator 

Minority  Mathematics  and  Science  Education 
Cooperative  (MMSEC) 

Texas  Higher  Education  Coordinating  Board 
Austin.  Texas 


Thomas  Kowalczyk 
Chief  Engineer 

Naval  Undersea  Warfare  Center 
Newport,  Rhode  Island 

Clarence  McMasier 
Assistant  Vice-President 
Met  Life  Insurance  Company 
New  York  City,  New  York 

Michael  W.  Oliver 
Assistant  Program  Director 
Statewide  Systemic  Initiatives  Program 
National  Science  Foundation 
Washington,  D.  C. 

Bess  Stephens 

Education  Relations  Manager 
Hewlett-Packard  Company 
Palo  Alto,  California 

Michael  White 

Coordinator,  Medical  Education 
Professional  Communications 
Merck,  Sharpe  and  Dohme 
Division  of  Merck  &  Company,  Inc. 
West  Point,  Pcnnsylvtmia 
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Math/Scicncc  Coordinator 
HigWine  Public  Schools 
15675  Ambaum  Boulevard,  S.W. 

Seattle,  WA  98166 
206/433-2458 

Gail  Baxter 

Research  Associate 
Graduate  School  of  Education 
University  of  California 
Santa  Barbara,  CA  93106 
805/893-8040 

Leslie  J.  Benton 

Former  Coordinator 

Instructional  Materials  Processing  Center 

Fairfax  County  Public  Schools 

6840  Industrial  Road 

Springfield,  VA  22151 

703/256-4414 

Wendy  Binder 

STC  Research  Associate 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 


Presenters 


Barbara  Carey 
Coordinator 

Instructional  Materials  Processing  Center 
Fairfax  County  Public  Schools 
6840  Industrial  Road 
Springfield,  V A  22151 
703/256-4414 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washington,  DC  20560 

202/287'’-2063 

Debby  Deal 

STC  Research  Associate 
National  Science  Resources  Center 
Arts&  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 
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Jack  Easley 

Professor  Emeritus  of  Teacher  Education 
Center  for  Instructional  Research  and 
Curriculum  Evaluation 
University  of  Illinois 
1310  South  6th  Street 
Champaign,  IL  61820 
217/244-3359 

Jack  Greene 

Science  Curriculum  Coordinator 
Office  of  Curriculum  Services 
Fairfax  County  Public  Schools 
3705  Crest  Drive 
Annandalc,  VA  22003 
703/698-7500,  ext.  8826 

Charles  Hardy 

Assistant  Superintendent,  Instruction 
ami  Curriculum 
Highlinc  Public  Schools 
15675  Ambaum  Boulevard,  S.W. 

Seattle,  \V A  98 166 
206/433-2361 

David  Hartney 

STC  Consultant 

National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  lastitution 
Washington,  DC  20560 
202/357-2555 


Douglas  Lapp 

Executive  Director 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washington,  DC  20560 

202/357-4892 

Sarah  Lindsey 

Science  Coordinator! Director 

Science  Resource  Center 

Midland  Public  Schools 

815  State  Street 

Midland,  Ml  48640 

517/839-2427 

Thomas  E.  Lovejoy 
Assistant  Secretary  for  External  Affairs 
Smithsonian  Institution 
Washington,  DC  20560 
202/786-2263 

Larry  Malone 

Coordinator 

F-ull  Option  Science  System  (FOSS)  Project 

Lawrence  Hall  of  Science 

Center  for  Multisensory  Ixaming 

University  of  California 

Berkeley,  CA  94720 

510/642-8941 

Tara  Martin 

Education  Programs  Supervisor 
Public  Affairs 

Tlic  Dow  Chemical  Company 
Michigan  Divi.sion 
47  Building 
Midland,  Ml  48667 
517/638-6438 
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STC  Consuluint 

National  Science  Resources  Center 
Arts  &  Industries  Ruildint:,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/357-2555 

Betty  Olivolo 

Outreach  Pro;^ram  Officer 
National  Science  Rc.sources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 
202/2S7"-2063 

Sheila  Pirkle 

Associate  Director 

Center  for  Science  and  Mathematics  Literacy 
Louisiana  State  Ihiiversity 
Baton  Rouge,  LA  70S03 
5(M/3SS-6001 
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Chief  Education  Officer  and 
Director,  Project  2061 
American  Association  for  the  Advancement 
of  Science 
1333  H  Street  N.W. 

Wa.shington,  DC  20005 
202/326-6627 

David  .Schindel 

Program  [)irector 
Teacher  Enhancement  Program 
National  Science  I'oundation 
IXtXlC  Street.  N.W. 

Washington.  DC  20550 
202/357-7000 


Allen  Schmieder 
Dwight  D.  Eisenhower  National 
Madiematics  and  Science  Program 
U.S.  Department  of  Education 
555  New  Jersey  Avenue,  N.W.,  Room  522 
Washington,  DC  20208-5524 
202/219-1496 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smith.sonian  Institution 
Washington,  DC  20560 
202/357-2555 

Becky  Smith 

SciencelSocial  Sciences  Curricuhun  Editor 

Mesa  Public  Schools 

143  S.  Alma  School  Road 

Mc,sa,  AZ  852 10- 11 03 

602/898-7814 

Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 
143  S.  Alma  School  Rotid 
Mesa,  AZ  852 1 0-1 103 
602/898-7814 

Susan  Sprague 

Director,  SciencelSocial  Sciences 
Mesa  Public  Schools 
143  S.  Alma  School  Road 
Mc.sa,  AZ  85  2 10- 11 03 
602/898-7815 

Jan  Tuomi 

City  Science  Coordinator 

Science  and  Health  Education  Partnership 

University  of  California  at  San  Franci.sco 

100  Medical  Center  Way 

San  Francisco,  CA  94143-0905 
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Anchorage,  AK  99519-6614 
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Specialist 
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(GFiMS) 

Lawrence  Hall  of  Science 
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Participating  School  Districts 


School  District 

Total 

Students 

Elementary 

Students 

Elementary 

Teachers 

Elementary 

Schools 

Cupertino  Union  Scliool  District,  Cupertino.  CA 

12,808 

9,927 

324 

18 

Dry  Crook  Joint  Elcmonuiry  School  District, 
Rosovillo,  CA 

12.821 

8,623 

300 

11 

Mt.  Diablo  Unified  Scliool  District,  Concord,  CA 

33.238 

17,013 

605 

27 

Mountain  ViowAVhisin.in  School  Districts. 

Mountain  Viovo,  CA 

4.730 

3,476 

150 

7 

Ravonswood  City  School  District, 

Hast  I’alo  Alto,  CA 

4.200 

4,201' 

ISO 

6 

Torrance  Unified  Schcxil  District.  Torr.ancc,  CA 

20.528 

10,636 

3,55 

17 

Ac.idemy  School  District  20,  Colorado  Springs.  CO 

11,722 

5,561 

261 

11 

Dade  County  I’uhlic  Schools.  Miami,  FL 

304.287 

165.487 

7,450 

188 

.Shawnee  Mission  Public  Schools.  -Shawnee 

Mission,  KS 

30.714 

17,583 

742 

43 

Lee  County  Schools,  rupcio,  M.S 

5.305 

3,072 

15.S 

4 

School  District  of  University  City. 

University  City.  MO 

5,023 

2,506 

162 

7 

Frio  1  ( 'hautau(|u.i  Catt.irucus  liOCH-S, 

Angola.  N't' 

44,898 

33,481 

1 ,988 

7  5 

Corvallis  .School  District  St)*!!.  Corvallis.  OR 

7.417 

4,236 

175 

10 

.Southern  Ura/oria  ( 'oiiiity  Coalition,  Angleton.  TX 

12,856 

6,152 

377 

10 

Hampton  Citv  Scliivrls,  llainpion.  VA 

23,317 

J  1,928 

503 

24 

Total 

533,864 

303,871 

1.3.7.30 

456 

30 
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^  C  j  Participating  School  Districts 


1 .  Cupertino  Union  Schcxil  Disiriet,  Cupertino,  CA 

2.  Dr\’  Creek  Joint  Ulenieniar>’  Scluxtl  District, 
Roseville,  CA 

J.  Mt.  Diahlo  Unified  .Seliool  District,  Concord,  CA 

4.  Mounuiin  VicwAVhisinan  .Sehitol  Districts, 
Mountain  View,  CA 

s.  KavenswiMHl  City  .School  District,  I-ast  i’alo 
Alto.CA 

(y  Torrance  I  liiilied  School  District,  Torrance,  CA 
7.  Academy  School  District  70,  Colorado  Springs, 
CO 

5.  D.ide  County  I’ubhc  Schools,  Miami,  M, 


9.  Shawnee  Mission  Public  Scluxals,  Shawnee 
Mission,  KS 

10.  Lee  County  Schools,  Tupelo.  MS 

11.  School  District  of  University  City,  University 
City,  MO 

12.  Eric  2-Chaiauqua-Cattaru;igus  BOCES. 
Angola,  NY 

13.  Corvallis  School  District  5(19J,  ('orvallis,  OR 

14.  Soulliem  Brazoria  County  Coalition,  Angleion, 
IX 

1 5.  Hampton  City  Schools,  I  lampton.  VA 


NSRC  Elementary  School  Science 

Leadership  Institute 
July  8—12,  1991 
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III. in  liisiiiuiion  \,iliiin,il  Xi.iilciin  i>l  Siicikcs 


SCIENCE  FOR  CHILDREN 

Elementaiy  Science  Leadership  Institute 

Program 


NATIONAL  SCIENCE  RESOURCES  CENTER 
Smithsonian  Institution — National  Academy  of  Sciences 


The  National  Science  Resources  Center  is  sponsored  by  the  Smithsonian 
Institution  and  the  National  Academy  of  Sciences  to  improve  the  teaching 
of  science  and  mathematics  in  the  nation's  schools.  Located  in  the 
Smithsonian  Institution  Arts  and  Industries  Building  in  Washington,  DC, 
the  NSRC  maintains  a  collection  and  database  of  science  teaching  re¬ 
sources,  develops  and  disseminates  curriculum  materials  for  teachers,  and 
sponsors  outreach  and  leadership  development  activities  to  help  school 
districts  improve  their  science  programs. 


Sponsor  of  the  1991  Elementary  Science  Leadership  Institute 
Digital  Equipment  Corporation 


Sponsors  of  NSRC  Programs 
Amoco  Foundation,  Inc. 

Digital  Equipment  Corporation 
The  Dow  Chemical  Company  Foundation 
E.  I.  du  Pont  de  Nemours  and  Company 
Hewlett-Packard  Foundation 
John  D.  and  Catherine  T.  MacArthur  Foundation 
U.S.  Department  of  Defense 
U.S.  Department  of  Education 

The  W.  K.  Kellogg  Foundation  Endowment  Fund 
of  the  National  Academy  of  Sciences  and  the  Institute  of  Medicine 


1991 NSRC  Elementary  Science  Leadership  Institute 

Development  of  the  scientific  and  technological  literacy  of  all  students  is 
critical  to  the  nation's  future,  and  it  should  begin  in  the  primary  grades.  In 
the  primary  grades,  children  come  to  know  and  understand  science  best 
through  hands-on  experiences,  which  enable  them  to  work  and  think  like 
scientists.  Through  these  experiences,  children  learn  to  observe,  record, 
pose  questions,  design  experiments,  and  solve  problems,  developing  criti¬ 
cal  thinking  skills  that  will  serve  them  throughout  their  lives. 

Planning  and  implementation  of  a  district-wide  hands-on  elementary  sci¬ 
ence  program  requires  informed  leadership.  To  help  develop  this  leader¬ 
ship,  the  NSRC  conducts  annual  institutes  for  teams  from  school  districts 
across  the  country.  The  1991  Elementary  Science  Leadership  Institute  will 
prepare  16  teams  of  administrators,  curriculum  specialists,  teachers,  and 
scientists  to  design  and  implement  hands-on  science  programs  for  their 
school  districts. 

Participants  will  engage  in  workshops  and  discussions  on: 

•  SCIENCE  CURRICULUM  UNITS  appropriate  for  grades 
one  through  six 

•  SUPPORT  SYSTEMS  for  supplying  hands-on  science 
materials  and  apparatus  to  elementary  school  teachers 

•  TEACHER  EDUCATION  PROGRAMS  to  prepare 
elementary  teachers  to  teach  hands-on  science 

•  IK  FERDISCIPLIN ARY  APPROACHES  for  integrating 
science  instruction  with  other  curricula 

•  ASSESSMENT  METHODS  for  evaluating  student 
performance  that  are  consistent  with  the  goals  of  a 
hands-on  elementary  science  program 

•  PUBLIC  RELATIONS  STRATEGIES  for  building 
administrative  and  community  support  for  a  hands-on 
elementary  science  program 


Participating  School  Districts 

Huntsville  City  School  System,  Huntsville,  Alabama 

Antioch  Unified  School  District,  Antioch,  California 
Fresno  Unified  School  District,  Fresno,  California 
Lynwood  Unified  School  District,  Lynwood,  California 
Idaho  School  District  25,  Pocatello,  Idaho 
Elkhart  Community  Schools,  Elkhart,  Indiana 
Iowa  City  Community  School  District,  Iowa  City,  Iowa 
Montgomery  County  Public  Schools,  Rockville,  Maryland 
Cambridge  Public  Schools,  Cambridge,  Massachusetts 
Traverse  City  Area  Public  Schools,  Traverse  City,  Michigan 
Schools  of  the  Archdiocese  of  St.  Louis,  St.  Louis,  Missouri 
Santa  Rosa  Consolidated  Schools  8,  Santa  Rosa,  New  Mexico 
Community  School  District  16,  Brooklyn,  New  York 
Buffalo  Public  Schools,  Buffalo,  New  York 
Turtle  Mountain  Schools,  Belcourt,  North  Dakota 


Brazosport  Independent  School  District,  Freeport,  Texas 


SCIENCE  FOR  CHILDREN 
NSRC  Elementary  Science  Leadership  Institute 
July  8-12, 1991 


Monday,  July  8, 1991 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 
Rooms  31 11/3037/3113 


8:00  a.m.  Registration 

8:30  a.m.  Welcoming  Remarks 

Douglas  Lapp 

Executive  Director 

National  Science  Resources  Center 


Overview  of  Program  and  Introduction  of  Staff 
and  Participants 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

9i30  a.m.  Why  Science?...  What  Science? 

Doug  Lapp 

10:15  a.m.  Break 

10:30  a.m.  The  Identification  of  Science  Curriculum  Materials 

Appropriate  for  Grades  One  through  Six 

Joe  Griffith 

Director.  Science  and  Technology  for  Children  Project 
National  Science  Resources  Center 
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10:50  a.m.  Hands-On  Workshop 

The  Life  Cycle  of  Butterflies  (Grade  2) 

Science  and  Technology  for  Children  (STC)  Project 

Pat  McGIashan 

Research  Associate,  STC  Project 
National  Science  Resources  Center 


12:30  p.m.  Lunch 


1:30  p.m. 

Designing  an  Effective  Elementary  Science  Program 

Sally  Shuler 

Deputy  Director 

National  Science  Resources  Center 

2:15  p.m. 

Charge  to  Participants 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

2:30  p.m. 

Break 

3:00  p.m. 

Team  Meetings 

Task:  Identification  of  Elementary  Science  Program  Goals 

4:00  p.m. 

Plenary  Session 

4:30  p.m. 

Adjournment 

6:30  p.m. 

Opening  Reception  and  Dinner 

National  Academy  of  Sciences 
2101  Constitution  Avenue,  NW 
(Use  C  Street  entrance) 


Speakers 

Samuel  Fuller 

Vice  President,  Corporate  Research 
Digital  Equipment  Corporation 

Maxine  Singer 
President 

The  Carnegie  Institution  of  Washington 
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8:30  a.m. 

9:00  a.m. 


10:30  a.m. 

10:45  a.m. 

12:15  p.m. 
1:15  p.m. 


Tuesday,  July  9, 1991 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 
Rooms  31 11/3037/31 13 


Opening 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 


Teaching  Hands-on  Science:  Asking  the  Right 
Question  at  the  Right  Time 

Hubert  Dyasi 

Director,  City  College  Workshop  Center 
The  City  College  of  New  York 

Karen  Worth 

Principal  Investigator,  Insights  Project 
Education  Development  Center 
Newton,  Massachusetts 


Break 


Hands-On  Workshop 

Myself  and  Others  ( Grade  1 ) 
Insights  Project 

Karen  Worth 


Lunch 


Building  Administrative  and  Community  Support 
for  a  Hands-on  Elementary  Science  Program 

Manert  Kennedy 
Executive  Director 
Colorado  Alliance  for  Science 
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2:15  p.m. 

Team  Work  Sessions 

4:15  p.m. 

Break 

4:30  p.m. 

Plenary  Session 

5:00  p.m. 

Adjournment 
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8:30  a.m. 

9:00  a.m. 


10:30  a.m. 

10:45  a.m. 


12:15  p.m. 


Wednesday,  July  10, 1991 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 
Rooms  31 11/3037/31 13 


Opening 

Doug  Lapp 

Executive  Director 

National  Science  Resources  Center 


Elements  of  an  Effective  Teacher  Education  Program 
Karen  Worth 

Principal  Investigator,  Insights  Project 
Education  Development  Center 

Susan  Sprague 

Director,  Science/Social  Sciences 
Mesa  Public  Schools 
Mesa,  Arizona 


Break 


Concurrent  Hands-On  Workshops 

Plant  Growth  and  Dcveloprtient  (Grade  3) 
Science  and  Technology  for  Children  Project 

Pat  McGlashan 

Research  Associate,  STC  Project 
National  Science  Resources  Center 

Magnets  and  Motors  (Grade  6) 

Science  and  Technology  for  Children  Project 

David  Hartney 

Research  Associate,  STC  Project 
National  Science  Resources  Center 


Bus  Leaves  Mall  for  Fairfax  County,  Virginia 
(Lunch  en  route) 
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1K)0  p.m. 


5:00  p.m. 


Elements  of  an  Effective  Materials  Support  System 
■  Introduction 
Bill  Smith 

Science  Resource  Specialist 
Mesa  Public  Schools 
Mesa,  Arizona 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 

•  Tour  of  the  Fairfax  County  Public  Schools 
Science  Materials  Center 

Barbara  Carey 
Materials  Specialist 

Instructional  Materials  Processing  Center 
Fairfax  County  Public  Schools 

•  Discussion 

Jack  Greene 

Science  Curriculum  Coordinator 
Fairfax  County  Public  Schools 

Leslie  J,  Benton 
Coordinator 

Instructional  Materials  Processing  Center 
Fairfax  County  Public  Schools 

Chuck  Hardy 

Assistant  Sup>crin tendon t.  Instruction  and  Curriculum 
Highline  Public  Schools 
Seattle,  Washington 

Susan  Sprague 

Director,  Science/Social  Sciences 
Mesa  Public  Schools 
Mesa,  Arizona 

Judi  Backman 
Math/Scionce  Coordinator 
Highline  Public  Schools 
Seattle,  Washington 


Adjournment 

(Transportation  to  Normandy  Inn) 
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8:30  a.m. 

9:00  a.m. 
12:15  p.m. 
1:15  p.m. 


2:45  p.m. 
3:00  p.m. 


Thursday,  July  11, 1991 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 
Rooms  3111/3037/3113 


Opening 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Team  Work  Sessions 

Lunch 

Hands-On  Workshop 

Fingerprinting  and  Crime  Lab  Chemistry  (Grade  4) 
Great  Explorations  in  Math  and  Science  (GEMS) 

Laura  Lowell 
GEMS  Staff  Specialist 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 


Break 


Assessment  Methods  for  Evaluating  Student  Learning 
Doug  Reynolds 

Chief,  Bureau  of  Science  Education 
New  York  State  Department  of  Education 

Sabra  Price 

Senior  Research  Associate 
Program  Evaluation  and  Research  Group 
Lesley  College  Graduate  School  of  Education 
Cambridge,  Massachusetts 
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4:30  p.m. 

Plenary  Session 

5:00  p.m. 

Adjournment 

6:30  p.m. 

Reception  and  Dinner 

Smithsonian  Institution  Building  (The  Castle) 

1000  Jefferson  Drive,  SW 

Speaker 

Shirley  McBay 

President 

Quality  Education  for  Minorities  (QEM)  Network 
Washington,  DC 
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8:30  a.m. 

9:00  a.m. 


10:30  a.m. 

10:45  a.m. 


12:00  noon 
1:00  p.m. 


Friday,  July  12, 1991 

Smithsonian  Institution 
S.  Dillon  Ripley  Center 
Rooms  3111/3037/3113 


Opening 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 


Hands-On  Workshop 
Variables  (Grade  5) 

Full  Option  Science  System  (FOSS) 

Larry  Malone 
Linda  DeLucchi 
FOSS  Coordinators 
Lawrence  Hall  of  Science 
University  of  California  at  Berkeley 


Break 


Funding  Sources  for  Elementary  Science 
Program  Improvement 

Susan  P.  Snyder 
Program  Director 

Division  of  Teacher  Preparation  and  Enhancement 
Directorate  for  Science  and  Engineering  Education 
National  Science  Foundation 


Lunch 


Public  Relations  Strategies  for  Building  Community 
Support  for  a  Hands-on  Elementary  Science  Program 

Kathleen  Holmay 

Public  Relations  Consultant 

National  Science  Resources  Center 
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1:30  p.m. 


1:40  p.m. 

3:00  p.m. 
3:15  p.m. 

4:20  p.m. 
4:30  p.m. 


5:00  p.m. 


Charge  to  Team  Leaders 

Olivo  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Review  of  Action  Plans 

Small  Group  Discussions 

Break 

Plenary  Session 

Reports  from  Team  Leaders 


Final  Evaluation 

Closing  Remarks 

Doug  Lapp 

Executive  Director 

National  Science  Resources  Center 

Adjournment 
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Mission  Elementary  School 

Colin  R.  Jones 
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Assistant  Professor,  Science  Education 
California  State  University 
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Team  Leader 

Jean  J.  Jones 

Coordinator  of  Curriculum  and 
Instruction 

Team  Members 
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Superintendent  of  Schools 
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Assistant  Superintendent  for 
Curriculum  and  Instruction 
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Delcene  A.  West 
Principal 
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School  59  Science  Magnet 
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Turtle  Mountain  Schools 

Belcourt,  North  Dakota 
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Jim  Davis 

Agency  Superintendent  for  Education 
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Brazosport  Independent  School  District 
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and  Staff  Development 
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Director  of  Elementary  Education 

Sharon  Lynn  Wilcher 
Teacher 

Jane  Long  Elementary  School 
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Melanie  Lawyer 
Industrial  Hygiene  Coordinator 
Research  and  Development 
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Carolina  Biological 
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Principal 
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District  of  Columbia  Public  Schools 
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10.  Traverse  City  Area  Public  Schools,  Traverse 
City,  Michigan 

1 1 .  Schools  of  the  Archdiocese  of  St.  Louis,  St.  Louis, 
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1991  NSRC  ELEMENTARY  SCIENCE  LEADERSHIP  INSTITUTE 
Participating  School  Systems 


School  District 

Total 

students 

Elementary 

students 

Elementary 

teachers 

Elementary 

schools 

Huntsville  City  School  System 
Huntsville,  AL 

24,338 

12,401 

544 

27 

Antioch  Unified  School  District 

Antioch,  CA 

13,025 

7,741 

348 

9 

Fresno  Unified  School  District 

Fresno,  CA 

72,000 

44,873 

1,603 

60 

Lynwood  Unified  School  District 
Lynwood,  CA 

15,550 

9,800 

354 

9 

Idaho  School  District  25 

Pocatello,  ID 

13,917 

7,853 

334 

15 

Elkhart  Community  Schools 

Elkhart,  IN 

11,087 

6,190 

242 

14 

Iowa  City  Community  School  District 
Iowa  City,  lA 

9,016 

5,301 

361 

15 

Cambridge  Public  Schools 

Cambridge,  MA 

7,639 

5,552 

518 

10 

Montgomery  County  Public  Schools 
Rockville,  MD 

107,783 

59,367 

2,800 

123 

Traverse  City  Area  Public  Schools 
Traverse  City,  Ml 

10,261 

5,991 

327 

17 

Schools  of  the  Archdiocese  of  St  Louis 
St  Louis,  MO 

59,149 

45,304 

2,329 

167 

Santa  Rosa  Consolidated  Schools  8 
Santa  Rosa,  NM 

825 

518 

22 

2 

Community  School  District  16 

Brooklyn,  NY 

11,860 

9,422 

331 

13 

Turtle  Mountain  School 

Belcourt,  ND 

2,079 

1,642 

126 

3 

Brazosport  Independent  School  District 
Freeport,  TX 

12,200 

6,500 

330 

11 

TOTAL 

370,729 

228,455 

10,569 

495 

21 


NSRC  Elementary  Science  Leadership  Institute  June  1992 

Evaluation 


Monday,  June  22 


For  each  of  today's  presentations  please  indicate  your  response  by  circling  a  number; 


informative 

useful  to  me 

_ enjoyable 

Sessions: 

not  some  very 
at  what 
all 

not  some  very 

at  what 

all 

not  some  very 
at  what 
all 

Overview  of  Program 

Olive  Covington 

1  2  1 

12  3  4 

1  2  3 

4 

Why  Science? 

What  Science? 

Doug  Lapp 

12  3  4 

12  3  4 

1  2  3 

4 

Identification  of  Science 
Materials  grades  1-6 

Joe  Griffith 

12  3  4 

12  3  4 

1  2  3 

4 

Workshop(Butterflies) 

Pat  McGlashan 

12  3  4 

12  3  4 

1  2  3 

4 

Planning  an  Effective 
Elementary  Science 

Prograr’'' 

Sally  Shuler 

12  3  4 

12  3  4 

1  2  3 

4 

The  team  meeting  with  your  resource  person  was  designed  to  help  you  determine  how  you  might 
ure  this  person.  Did  you  come  away  from  the  meeting  knowing  how  you  wanted  to  use  your 
re'  ource  person? 


How  useful  was  this  meeting? 


Additional  comments  about  today  : 


Snbra  Price,  Program  Evaluation  and  Research  Group,  Lesley  College,  Cambridge  MA  02138 


NSRC 


Elementary  Science  Leadership  institute  June  1992 


Evaluation 


Tuesday,  June  23 

For  each  of  today's  presentations  please  indicate  your  response  by  circling  a  number: 


informative 

useful  to  me 

eniovable 

all 

Sessions: 

not  some  very 
at  what 

all 

not  some  very 
at  what 

all 

not  some 
at  what 

very 

Teaching  Hands-On 

Science:  Asking  Right 
Question/Right  Time 

Eleanor  Duckworth 

12  3  4 

12  3  4 

1  2  3 

4 

Workshops:  CHEM 

Mark  Koker 

12  3  4 

12  3  4 

1  2  3 

4 

SCIS3 

William  McGinnis 

12  3  4 

12  3  4 

1  2  3 

4 

Building  Support  tor 
Hands-On  Programs 

Ramon  Lopez 

12  3  4 

12  3  4 

1  2  3 

4 

Integrating  Science 

Wendy  Binder 

Debby Deal 

12  3  4 

12  3  4 

1  2  3 

4 

Team  Session: 

What  did  your  team  work  on  today? 


Was  it  a  useful  session  tor  you? 


How  did  you  use  your  resource  person? 


Additional  comments  about  today: 


S.ibr,i  Price.  Program  Evaluation  and  Research  Group.  Lesley  College,  Cambridge  MA  02138 


NSRC  Elementary  Science  Leadership  Institute  June  1992 

Evaluation 


Wednesday,  June  24 


For  each  of  today's  presentations  please  indicate  your  response  by  circling  a  number: 


informative 

useful  to  me 

eniovable 

Sessions: 

not  some  very 
at  what 
all 

not  some  very 

at  what 

all 

not  some 
at  what 
all 

very 

Elements  of  an  Effective 
Teacher  Education 

Program 

Susan  Sprague 
Becky  Smith 

Bill  Smith 

12  3  4 

1  2  3  4 

1  2  3 

4 

Workshops:  GEMS 

Kimi  Hosoume 

12  3  4 

12  3  4 

1  2  3 

4 

FOSS 

Kathy  Daiker 

12  3  4 

12  3  4 

1  2  3 

4 

Providing  Materials  Support 
Sally  Shuler 

12  3  4 

12  3  4 

1  2  3 

4 

Trip  to  Fairfax  County: 

•  Tour 

12  3  4 

1  2  3  4 

1  2  3 

4 

•  Discussion 

12  3  4 

1  2  3  4 

1  2  3 

4 

Did  your  team  meet  together  before  you  came  to  the  Institute? 


If  yes,  in  what  ways  was  this  useful? 


Comments  about  today: 


S  ibM  Price,  Program  Evaluation  and  Research  Group.  Lesley  College,  Cambridge  MA  02138 


NSRC  Elementary  Science  Leadership  Institute  June  1992 


Evaluation 


Thursday,  June  25 


For  each  of  today's  presentations  please  indicate  your  response  by  circling  a  number: 


informative 

useful  to  me _ 

_ enjoyable 

Sessions: 

not 

at 

all 

some  very 
what 

not 

at 

all 

some 

what 

very 

not 

at 

all 

some 

what 

very 

Workshops:  Plant  Growth 

Pat  McGlashan 

1 

2  3  4 

1 

2  3 

4 

1 

2  3 

4 

Magnets  and  Motors 
David  Hartney 

1 

2  3  4 

1 

2  3 

4 

1 

2  3 

4 

Assessing  Student  Learning 
Sabra  Price 

1 

2  3  4 

1 

2  3 

4 

1 

2  3 

4 

In  what  ways  has  the  Institute  helped  you  develop  or  refine  your  plan? 


What  specific  materials/resources/ideas  from  the  Leadership  Institute  have  you  found  helpful  in 
developing  your  plan? 


In  whaf  ways  has  your  resource  person  contributed  to  your  planning? 


Additional  comments: 


S,ibra  PncR.  Program  Evaluation  and  Research  Group.  Lesley  College,  Cambridge  MA  02138 


NSRC  Elementary  Science  Leadership  Institute  June  1992 

Evaluation 


Friday,  June  26 

For  each  of  today's  presentations  please  indicate  your  response  by  circling  a  number: 


informative 

useful  to  me 

eniovable 

not  some  very 

not  some  very 

not  some  very 

at  what 

at  what 

at  what 

Sessions: 

all 

all 

all 

Workshop:  Insights 

12  3  4 

12  3  4 

12  3  4 

Carolee  Matsumoto 

Funding  Sources 

12  3  4 

12  3  4 

12  3  4 

Allen  Schmieder 
Susan  P.  Snyder 

Review  of  Action  Plans  1234  1234  1234 


Comments: 
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FINAL  QUESTIONNAIRE:  TEAMS 

Name  _  District _ 

Friday,  June  26 

The  goal  of  the  NSRC  Elementary  Science  Leadership  Institute  is  to  provide  participants  with  the 
knowledge  and  skills  needed  to  design  and  implement  a  hands-on  science  education  program  for 
their  districts.  Your  feedback  on  how  well  the  Institute  has  accomplished  this  will  help  them  design 
future  Institutes. 

1 .  Please  summarize  the  expectations  that  members  of  your  team  had  of  the  NSRC  Elementary 
Science  Leadership  Institute. 


2.  Describe  how  the  Institute  did  or  did  not  meet  these  expectations. 
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FINAL  QUESTIONNAIRE;  INDIVIDUALS 

Name  _  District _ 

The  NSRC  believes  that  the  tollowing  6  areas  are  key  in  bringing  about  change  in  science 
education.  Each  has  been  addressed  to  a  greater  or  lesser  extent  during  the  Leadership 
Institute.  For  each  area  please  indicate  the  following: 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 

•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 

1.  Science  curriculum  units  appropriate  for  grades  one  through  six 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 


•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 


2.  Support  systems  for  suppiying  hands-on  science  materials  and 
apparatus  to  elementary  school  teachers 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 


•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 


3.  Inservice  education  programs  to  prepare  elementary  teachers  to 
teach  hands-on  science 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 


•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 
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4.  Interdisciplinary  approaches  for  integrating  science  instruction 
with  other  curricula 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 


•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 


5.  Assessment  methods  for  evaluating  student  performance  that  are 
consistent  with  the  goais  of  a  hands-on  elementary  science 
program 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 


•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 


6.  Strategies  for  building  administrative  and  community  support  for 
a  hands-on  elementary  science  program 

•  Was  the  area  covered  sufficiently  to  meet  your  needs? 


•  What  suggestions  do  you  have  for  improving  coverage  of  this  area? 
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Please  comment  on  the  following  3  areas; 

Institute  Facilities: 


Living  Accommodations: 


Organization  of  Agenda: 
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Directorate  for  Education  and  Human  American  Association  for  the 

Resources  Programs  Advancement  of  Science 


News _ 

New  Guides  to  Accessibility  Published 

The  AAAS  Project  on  Science,  Technology  and 
Disability  announces  the  publication  of  a  series  of 
four  Barrier-Free  in  Brief  booklets  developed  to 
provide  technical  assistance  in  designing  meet¬ 
ings,  classrooms,  laboratories,  and  science  ac¬ 
tivities  that  include  people  with  disabilities.  AAAS 
pioneered  making  scientific  meetings  accessible  to 
people  with  disabilities 

Many  times,  program  chairs  and  meetings 
managers  request  assistance  in  planning  acces¬ 
sible  meetings  and  small  workshops.  Barrier-Free 
in  Brief:  Workshops  and  Conferences  for  Scientists 
and  Engineers  reflects  the  experience  of  dozens  of 
scientists  and  engineers  with  disabilities  who  have 
attended  AAAS  meetings  since  AAAS  instituted 
barrier-free  meetings  in  1976.  This  booklet  up¬ 
dates  AAAS’s  1976  publication  Barrier  Free  Meet¬ 
ings.  The  new  booklet  gives  suggestions  on 
choosing  accessible  meeting  sites  and  providing 
appropriate  accommodations  so  that  all  associa¬ 
tion  members  can  fully  participate  in  any  profes¬ 
sional  or  social  program. 

Barrier-Free  in  Brief:  Laboratories  and  Class¬ 
rooms  in  Science  and  Engineering  addresses 
specific  ways  to  accommodate  the  needs  of  stu¬ 
dents  with  disabilities  in  classroom  and  laboratory 
environments.  Each  type  of  disability  is  addressed 
and  suggestions  are  given  for  making  appropriate 
accommodations  in  classrooms,  labs  and  other  set¬ 
tings.  Resources  and  lab  activities  and  a  building 
access  checklist  are  included. 

Barrier-Free  in  Brief:  Access  to  Science  Literacy 
discusses  out-of-school  science  programs  with 
ideas  for  students,  parents,  and  program  directors 
for  making  these  experiences  accessible. 

Correct  language  usage  concerning  people  with 
disabilities  is  very  important.  Barrier-Free  in 
Brief:  Arre.s.s  in  Word  and  Deed  discusses  the  ap¬ 


propriate  terminology  used  in  the  mainstream  dis¬ 
ability  community  today.  The  book  has  an  exten¬ 
sive  list  of  consultants  in  disability  and  science. 

If  you  would  like  a  complimentary  copy  of  one 
or  all  of  our  AAAS  Barrier-Free  booklets,  please 
write  or  call  Beth  Goodrich,  Project  on  Science, 
Tedinology  and  Disability,  AAAS,  202/326-6630 
(Voice/TDD). 

Center  Launches  Project  to  Link  Teachers  and 
Scientists 

The  National  Sciences  Resource  Center 
(NSRC),  a  cooperative  venture  of  the  Smithsonian 
Institution  and  the  National  Academy  of  Sciences, 
has  launched  a  venture  to  improve  elementary- 
school  science  by  linking  scientists  and  teachers. 

Over  the  next  four  years,  the  National  Elemen¬ 
tary  Science  Leadership  Institute  (NESLI)  will 
engage  both  educators  and  scientists  across  the 
country  in  a  concerted  and  sustained  effort  to  im¬ 
prove  the  teaching  of  science  in  the  nation’s 
elementary  schools.  Through  the  initiative,  the 
NSRC  will 

•  sponsor  a  series  of  leadership  institutes  to 
develop  a  talent  pool  of  educators  and  scien¬ 
tists  who  can  act  as  agents  of  change,  leading 
science  education  reform  efforts  in  their  school 
districts 

•  provide  specialized  technical  assistance  to 
school  districts  working  to  improve  their 
elementary  science  programs 

•  disseminate  information  on  effective  hands-on, 
inquiry-based  science  teaching  resources  and 
sources  of  expertise  to  people  working  to  im¬ 
prove  elementary  science  education 

•  stimulate  policy  and  program  changes  that 
will  lead  to  the  improvement  of  science  educa¬ 
tion  in  school  districts  throughout  the  countiy. 

One  of  the  project’s  major  goals  is  to  make 
school  districts  and  communities  aware  of  the 
high-quality  hands-on  materials  produce  by  na- 


tional  elementary  science  materials  developments 
projects.  NEISLI  will  also  build  on  current  efforts 
to  examine  the  goals  of  the  school  science  cur¬ 
riculum,  such  as  the  AAAS  Project  2061,  the  Na¬ 
tional  Sciences  Teachers  Association’s  Scope, 
Sequence,  and  Coordination  Project,  and  the  Na¬ 
tional  Research  Council’s  initiative  to  coordinate 
the  development  of  K-12  science  standards. 

Under  the  project,  the  NSRC  plans  to  hold  two 
institutes  annually  where  leadership  teams  com¬ 
posed  of  teachers,  science  coordinators,  superin¬ 
tendents,  and  local  scientists  drawn  from  30 
school  districts  will  meet  to  plan  reform.  Over  the 
next  four  years,  the  institutes  are  expected  to 
prepare  as  many  as  520  participants,  representing 
120  urban,  rural,  and  suburban  districts. 

NESLI  is  being  supported  by  the  National 
Science  Foundation,  the  U.S.  Department  of 
Education,  and  additional  corporate  sponsors. 

For  further  information  about  the  project  or  for 
information  about  scientist’s  and  engineer’s  par¬ 
ticipation,  contact  Olive  Covington,  National 
Sciences  Resource  Center,  Arts  &  Industries 
Building,  Smithsonian  Institution,  Washington, 
DC  20560;  (202)  357-2555. 

Announcements _ _ 

Assessment  Project  Releases  Principles  and 
Goals  for  Mathematics 

The  Mathematical  Sciences  Education  Board 
(MSEB)  has  just  released  For  Good  Measure, 
which  documents  an  MSEB  project  to  establish  a 
framework  for  the  establishment  of  national  as¬ 
sessment  standards.  The  project  began  in  1990 
and  included  four  regional  meetings  and  a  nation¬ 
al  siunmit  held  at  the  National  Academy  of  Scien¬ 
ces  in  April  1991. 

The  report  contains  the  agreements  on  prin¬ 
ciples  and  goals  that  were  outlined  during  four 
regional  meetings,  deliberated  on  by  some  600  at¬ 
tendees  at  the  summit,  and  finalized  shortly 
before  the  April  meeting.  The  consensus-based 
principles  and  goals  contain  recommendations 
from  educators,  mathematicians,  and  repre¬ 
sentatives  from  business  and  industry,  assess¬ 
ment,  public  policy,  and  parent  and  community 
groups. 

The  report  describes  three  principles  for  mathe¬ 
matics  assessment; 

•  The  primary  purpose  of  assessment  is  to  im¬ 
prove  learning  and  teaching. 


•  The  primary  use  of  results  of  assessments  is  to 
promote  the  develop  of  the  talents  of  all 
people. 

•  The  content  of  assessments  is  derived  from  the 
consensus  of  the  discipline. 

Seven  goals  for  mathematics  assessment  to  be 
reached  by  the  year  2000  were  set.  These  include: 

•  Assessments  will  be  aligned  with  the  mathe¬ 
matical  knowledge,  skills,  and  processes  that 
the  nation  needs  all  of  its  students  to  know 
and  to  be  able  to  do. 

•  Asses  'nent  practices  will  promote  the 
development  of  mathematical  power  for  all 
students. 

•  A  variety  of  effective  assessment  methods  will 
be  used  to  evaluate  outcomes  of  mathematics 
education. 

Over  the  past  decade,  national  standards  for 
curriculum  and  instruction  in  school  mathematics 
were  developed  in  a  comprehensive  effort  spear¬ 
headed  by  the  National  Council  of  Teachers  of 
Mathematics.  For  Good  Measure  represents  the 
beginning  of  the  third  and  final  area  in  which  na¬ 
tional  standards  will  be  developed  for  school  math¬ 
ematics. 

Free  copies  of  For  Good  Measure  are  available, 
while  the  supply  lasts,  from  the  Mathematical 
Sciences  Education  Board,  2101  Constitution 
Avenue,  NW,  Harris  476.  Washington,  DC  20418. 

Children’s  Science  Books  Focus  of  National 
Forum 

“Children’s  Books  for  Technological  Literacy"  is 
the  theme  of  the  1992  National  Forum  on 
Children’s  Science  Books  (CSB’92)  to  be  held  May 
1  and  2  in  Pittsburgh,  PA.  The  Forum  is  intended 
for  teachers  and  librarians;  authors,  editors,  and 
publishers;  policy  makers  in  science  education; 
and  “people  who  appreciate  wonderment,”  accord¬ 
ing  to  its  organizers. 

'The  demand  for  new  children’s  science  books  is 
growing,  in  part  because  of  the  confluence  of  two 
educational  movements:  the  “whole  language”  ap¬ 
proach  to  reading  and  “inquiry-based”  science  cur¬ 
ricula.  CSB’92  General  Chair  Fred  Bortz  of 
Carnegie  Mellon  University,  suggests  that  “before 
too  many  more  of  those  books  are  written,  we 
ought  to  pause  to  determine  how  they  can  best 
contribute"  to  improving  science  education. 

Bortz  and  his  Advisory  Committee  envision  an 
interactive  forum  in  which  attendees  from 
publishing,  libraries,  and  education  will  join 
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School  reps  to 
go  to  seminar 
on  sciences 

Lessons  focus  on  ‘hands-on’  teaching 


By  KEN  WALKER 

TktAfttlmtmTimei 

ANGLETON  —  In  ichools 
aerou  the  country,  itudenu  have 
been  learning  how  the  world  worki 
by  reading  leience  leatbooka  in 
elaiiroomi  with  the  windows 
doted  and  shades  drawn. 

But  school  leaders  are  begin¬ 
ning  to  lealiae  that  they  coold  bet¬ 
ter  interest  young  studMts  in  learn¬ 
ing  science  by  acuially  letting  them 
experience  it 

The  National  Science  Resources 
Center  (NSRC)  at  the  Smithsonian 
Instiuiiion't  National  Academy  of 
Sciences  will  focus  on  that  kind  of 
"hands-on"  approach  in  an  "Ele¬ 
mentary  Science  Leadership  Insti¬ 
tute”  to  be  attended  by  school 
administrators,  curriculum  special¬ 
ists,  teachers  and  scientists  next 
month. 

Dr.  Mary  Nell  Boyd,  director  of 
elementary  education  for  Angleton 
schools,  will  be  one  of  the  five  rep¬ 
resentatives  from  this  area  travel¬ 
ing  to  Washington.  D.C.,  to  attend 
the  seminar. 

“This  is  the  new  wind  that's 
blowing  through  elementary  sci¬ 
ence,"  Boyd  said,  “the  emphasis  on 
hands-on  science  —  to  learn  sci¬ 
ence  by  doing  Kience  rather  than 
just  reading  about  it" 

Boyd  said  the  seminar  will  con¬ 
centrate  on  subjects  like  the  idenb- 
fication  of  appropriate  curriculum 
materials  for  the  various  develop- 
menul  stages  of  elementary  stu¬ 
dents.  building  community  support 
for  new  programs  and  enectively 


educating  teachers  to  run  particpa- 
tory  programs. 

The  coalition  of  representatives 
from  Angleton.  Columbia-Brazo- 
ria.  Danbury  and  Sweeny  school 
districts  was  formed  to  give  the 
rtpreseouiives  an  edge  in  a  com¬ 
petitive  application  process. 

Although  Boyd  wasn't  sure  how 
many  teams  applied  for  the  insti¬ 
tutes,  she  said  only  16  teams  were 
accepted  ih>m  a  nationwide  Held  of 
i^icants. 

“The  reason  we  formed  this 
coalition  was  to  enhance  our 
chancel  of  being  accepted,"  Boyd 
said,  "becauie  understandably  the 
NSRC  wants  to  reach  as  many 
schools  as  possible.” 

Other  team  members  include 
Miriam  Jordan,  a  Danbi^  Elemen¬ 
tary  School  teacher.  Eric  Grimmet 
a  Coiumbta-Braaoria  ISD  princi¬ 
pal;  Dianne  Weiss,  a  Sweeny  Ele- 
raenury  School  teacher;  and  Ed 
Suazo,  development  manager  for 
Dow  Chemical  in  Texas. 

Boyd  said  the  institute  will 
allow  Angleton  schools  to  make 
further  advances  in  an  elementary 
program  which  already  uses  partic¬ 
ipatory  techniques. 

“Angleton  is  ahead  of  the 
game,"  she  said.  “We  have  already 
staned  implementing  hands-on  sci¬ 
ence.”  Boyd  point^  out  that  the 
district’s  science  instruction  council 
is  currently  meeting  to  review  sci¬ 
ence  programs  and  make  changes. 

“Angleton  already  has  a  good 
basis  in  hands-on  science,"  Boyd 
said,  “and  we’re  working  to  make 
it  beoer." 
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July  28,  1992 

Olive  W.  Covington 
Director  of  Outreach 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Rom  1201 
Smithsonian  Institution 
Washington,  D.C.  20560 


AUG  6  1992 


NSRC  OUTREACH 


Dear  Olive, 

I  know  exactly  how  you  felt  on  the  lost  day  of  the  NSRC  Institute!  A  deficit  of 
energy...  A  wonderiji  sense  of  sotisfoction...  And,  the  strong  desire  not  to  think 
about  next  year! 

We  are  In  our  last  week  of  two  back-to-back,  partially  overlapping  teacher 
institutes  for  150  elementary  teachers  and  principals  which  began  July  6  and  will 
conclude  this  Friday,  July  31.  At  last  count  I  ttwnk  we  were  working  vwth  over 
thirty-five  trainers  and  have  probably  caused  lOO's  of  trees  to  be  felled.  July 
feels  like  it  will  never  end,  offset  however,  by  the  fact  that  my  expectations 
hove  been  exceeded  for  motivating  the  teachers,  causing  them  to  feel  a 
comfort  level  with  science,  a  desire  for  more,  and  giving  them  the  skills  to  return 
to  their  schools  with  a  sense  of  fearlessness  about  restructuring  K-6  science 
education. 


AJI  of  this  is  by  way  of  sincere  apology  for  not  writing  to  you  earlier  to  let  you 
know  how  appreciative  I  am  for  the  LAUSD  team  having  been  selected  for 
participation  in  the  NSRC  Institute.  It  was  the  best  thing,  at  the  best  time,  that 
could  have  happened  to  LAUSD.  Personally,  I  cannot  tell  you  how  much  I 
respect  the  thought  that  went  into  the  planning  of  the  institute,  the  format  and 
the  thoroughness  of  implementation.  If  the  best  form  of  flattery  is  imitation,  you 
should  be  enormously  flattered!  We  used  much  of  the  contents  of  the  NSRC 
binder  to  distribute  to  our  participants;  and  we  used  cardboard  boxes,  not  for 
mailing  purposes,  but  as  portfolios  and  portable  offices  during  the  institute  (for 
participants'  science  experiments,  lab  notebooks,  three-ring  binders,  etc.).  And, 
I  named  my  caterpillar  ■Olive'  and  she  evolved  into  the  most  gorgeous  butterfly! 

Hal  joins  me  in  sending  warm  regards. 


Lois  Slav  kin 
Executive  Diroctcjr 
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REDWOOD  CITY  SCHOOL  DISTRICT 

815  Allcrton  Street  •  Redwood  City  ■  CA  94063  •  (415)  365-1550 
Ronald  F.  Crates,  Ed.  D.,  Superintendent 


July  29, 1992 

Olive  W.  Covington 
Director  of  Outreach 
National  Science  Resource  Center 
National  Academy  of  Sciences 
Smithsonian  Institution 
Washington,  D.C.  20560 

Dear  Olivo, 

We  want  to  again  express  our  thanks  to  you  and  the  NSRC  Elementary  Science 
Leadership  Institute  staff  for  our  wonderful  and  fruitful  experience  in  Washington. 
It  gave  us  the  time  we  needed  to  bring  our  hopes  closer  to  fulfillment  and  truly 
provided  the  feeling  that  we  now  belong  to  a  national  network  dedicated  to 
improving  science  education  for  all  students. 

We  hope  to  see  you  all  at  future  "reunions"  and  as  we  work  to  create  a  love  and 
knowledge  of  science  in  our  students,  will  continue  to  inform  others  of  the 
collaborative  effort  which  your  program  so  well  embodies  and  provides. 

Thank  you  again. 


Sincerely  yours. 


Mary  Lairon,  Ph.D. 
Assistant  Superintendent 
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July  6,  1992 

olive  Covington 
Director  of  Outreach 
National  Science  Resources  Center 
Arts  and  Industries  Building 
Room  1201 

Smithsonian  Institution 
Washington,  DC  20560 

Dear  Olive: 


JUL  1  6  1992 


NSRC  OUTREACH 


I  wish  to  express  my  appreciation  to  you.  Director  of 
Outreach  of  the  National  Science  Resources  Center  Elementary 
Science  Leadership  Institutes,  for  inviting  me  to  take  part  in  a 
outreach  program  designed  to  help  students  develop  critical 
thinking  skills  and  to  enhance  their  ability  to  solve  problems 
through  hands-on  activities.  The  staff  and  participants  were  most 
cooperative.  Information  presented  during  the  institute  far 
exceeded  my  expectations.  I  have  already  begun  to  use  and  share 
what  I  learned  with  people  in  position  to  make  change  in  the  way 
science  is  taught  in  our  state. 

Please  convey  to  the  staff  of  NSRC  my  gratitude  for  their 
support  and  dedication  to  help  prepare  teams  to  organize  and  lead 
elementary  science  improvement  programs  in  their  local  schools 
districts . 


Olive,  a  special  thanks  for  the  warmth  and  care  that  was 
evident  throughout  the  week. 


Celeste  Pea 

LaSIP  Science  Coordinator 
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Buildin9  2306  Plaquefnine,  Louisiana  707650150 

July  13,  1992 


01 ivc  Covington 
Director  of  Outreach 
National  Science  Resources  Center 
Arts  &  Industries  Building,  Room  1201 
Smithsonian  Institution 
Washington,  DC  20560 


Dear  Olive: 

I  would  like  to  thank  you  and  your  staff  for  our  wonderful  week  in 
Washington.  The  information  we  gained  from  the  seminars  and  new 
friends  has,  and  will  be,  extremely  helpful  to  us  as  we  begin  our 
hands-on  science  program. 

I  would  like  to  apologize  for  not  writing  this  letter  sooner,  but  we 
have  been  busy  with  our  work  for  the  coming  school  year.  The 
Iberville  and  West  Baton  Rouge  groups  have  made  presentations  to  the 
local  school  boards.  West  Baton  Rouge  has  organized  a  meeting  of  the 
elementary  principals,  and  East  Baton  Rouge  parish  will  be  meeting 
with  the  school  board  this  week.  We  have  a  new  Elementary  Science 
Curriculum  which  will  be  used  this  coming  school  year.  In-service  for 
all  members  of  both  teams  has  been  organized, so  we  will  be  better 
equipped  to  make  decisions  on  the  purchase  of  kits  for  the  coming 
year. 

Olive,  we  are  all  very  excited  about  this  program,  and  feel  privileged 
to  have  been  included  in  the  Leadership  Institute.  I.  will  keep  you 
posted  as  to  our  progress. 

Sincerely, 


JUL  2  0  1992 


JISRC  OUIREACH 


Sue  Blanchard 

Community  Relations  Coordinator 
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BOARD  OF  EDUCATIOM 

CITY  OF  MCUl  YORK 

OFFICE  OF  THE  COMMUNITY  SUPERINTENDENT 
IRVUIN  ALTMAN 

Anita  E.  Saunocrs.  Director 

•TAFF  DEVELOPMENT /FUNDED  PROORAMt 
mn  S31-EEFE 


June  30,  1992 


Mr.  Douglas  Lapp 
Executive  Director 
National  Science  Resource  Center 
Smithsonian  Institution, 

National  Academy  of  Sciences 
Arts  &  Industries  Bldg.,  Rm.l201 
Washington  DC  20560 

Dear  Doug: 

On  behalf  of  my  team  I  thank  you  for  providing  us  with 
the  opportunity  of  participating  in  the  June  21-26,  1992,  NSRC 
Leadership  Institute.  It  was  WONDERFULl  It  provided  us  with 
the  much  needed  time  to  gain  first-hand,  hands-on  experience, 
information,  validation  of  ideas,  networking,  and  a  feeling 
of  hope  regarding  educational  dreams. 

We  appreciated  all  your  efforts  in  providing  us  with  the 
BEST  resources.  Days  and  evenings  were  jam-packed  and 
carefully  scheduled.  Olive  Covington  was  a  wonderful  task 
master  with  an  incredible  personality  and  manner.  We  respected 
the  no-nonsense  approach,  appreciating  the  consideration  of  our 
precious  and  limited  amount  of  time.  Best  of  all,  you 

practiced  what  you  preached  -  hands-on,  active  learning 
experiences . 

For  me,  the  hands-on  Magnet/Electricity  workshop  was  an 
eye  opener.  You  see,  although  I  was  never  science  phobic,  1 
knew  very  little  on  this  topic.  So,  when  I  had  to  perform 
hands-on  with  little  background  knowledge,  I  could  empathize 
with  many  teachers'  feelings  of  inadequacy.  I  immediately 
realized  the  necessity  of  additional  professional  development 
hands-on  workshops  per  topic  and  the  follies  of  time  allocation 
in  our  original  plan. 

Producing  a  draft  for  a  District  Science  Professional 
Development  Plan,  that  can  be  shared  with  our  various 
constituencies  (committees  and  the  Superintendent)  was,  indeed, 
a  worthwhile  exercise.  We  worked  hard  -  learning, 

experiencing,  synthesizing  and  applying. 
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- July  17th  1992. 


Douglas  M.  Lapp 
Executive  Director 
National  Resource  Centei' 

Arts  and  Industries  Building,  Room  201 
Siiiillisunidii  Institution 
Washington  bC  20560 


Dear  Douglas: 

I  want  to  thank  you  and  all  tho  people  that  oganlzacd  the  1092 
Elementary  Science  Leadership  Institute;  It  was  a  wonderful  as  well  as 
interesting  experience. 

We  are  starting  a  program  to  develop  the  teaching  of  science  In 
elementary  school,  so  the  moteidol  and  information  we  received  it's  being 
most  helpful. 

Also,  we  are  very  happy  about  the  possibility  to  transl.Tle  Into  Spanish 
the  educational  malcrialr.  for  Carolina  Biological  Supply  Co. 


Sincerely 

Mrfgdalen.A' Rios,  f’ti  D 
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bil.nviuv  Mission  I’liblu  Si  houl:. 

I  ioHMiii  ().  Mclsaclinn  Adniinislioliw  ('I’lili’i 
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Shawnee  Mission,  Kansas  0620'1  1798 
I'oloplione  913  831-1900  l-AX  913-S31-1'190 


July  31,  1992 

Olive  W.  Covington,  Director  of  Outreach 
National  Science  Resources  Center 
National  Academy  of  Sciences 
Smithsonian  Institution 
Arts  and  Industries  Building 
Washington,  D.C.  20560 

Dear  Olive, 

I  felt  as  though  I  knew  you  before  I  arrived  because  of  your  gracious  letters , 
Everything  seemed  so  well  organized.  I  had  the  sense  that  I  was  in  for  a  very 

special  learning  experience  and  I  was  right.  I  could  not  have  had  a  more  enjoyable 

or  productive  week.  It  was  obvious  that  you  and  your  staff  had  spent  hours 
planning  a  meaningful  week  for  the  participants.  You  were  open  to  feedback  and 
modified  and  adjusted  whenever  possible.  Your  willingness  to  respond  to  our  needs 
was  a  good  model  for  all  of  us  when  we  go  back  home  and  plan  for  adult  learners. 

I  have  enclosed  a  copy  of  our  annual  report.  Please  see  page  10.  It  is  an  example 

of  how  we  have  involved  scientists  to  support  and  enrich  our  efforts.  I  have  also 

enclosed  my  anticipatory  set  for  administrators  before  our  first  principals'  meeting. 
The  week  we  spent  with  you  has  made  our  leadership  team  even  more  powerful  as 
we  plan  to  make  the  instruction  of  science  our  top  priority. 

You  are  a  tough  task  master,  Olive.  Our  team  members  all  agreed  that  if  we  were 
students  in  your  class  we  would  all  be  productive  and  succeed  -  there  would  be  no 
other  choice.  Please  accept  our  appreciation  and  pass  our  thanks  on  to  your 
competent  staff.  Hopefully  we  will  see  you  in  Kansas  City  this  spring.  If  you 
have  time,  I'd  love  to  show  you  around  Shawnee  Mission.  Thanks  again  for  a 
wonderful  week. 


Sincerely , 


.Jo-Anne  (Irole 

A;;sociale  .Suijerintendinit ,  KlcMiientary  Schools 
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APPENDIX  E 


1992  WORKING  CONFERENCE  ON  PRECOLLEGE 
SCIENCE  EDUCATION  FOR  SCIENTISTS  AND  ENGINEERS 

INFORMATION 


Sahra  F’nco,  Program  Evaluation  and  Research  Group,  Lesley  College,  Cambridge  MA  02138 


r~w — t  o  help  sciemists  and  enjj;ineers  become  edectively  invoKed  in 
I  the  improvement  of  kindergai  ten  through  12th  grade  science 
JL  editration,  the  Natiotial  Science  Resources  Cetiiet  is  sponsoritig 
a  series  of  tour  atinual  working  cotiferettces.  ftegititiittg  iti  1992.  as  [t.m 
of  a  major  natiotial  science  educatioti  leadership  itiiiiative. 


“We  must  begin  early  by  providing 
children  with  a  challenging  and 
stimulating  introduction  to  science  in 
the  elementary  grades — a  hands-on 
experience  that  will  give  them  a  taste  of 
real  science  and  build  an  appetite  for 
more." 


— Frank  Press,  President 
National  Academy  of  Sciences 


f’ROf.R  A  \f 


Scientists  and  engineers  particiftating  in  the  conference  will  he 
selected  to  represent  acadetnia.  husiness  and  industry,  and  federal 
researcti  laboratories.  I'lie  conferenc  e  is  designed  to  help  pat  licipants 
identifv  roles  tfiev  inigtii  plav  in  itnprovitig  K-1'2  science  educ  ation. 
.\ttendees  will  engage  in  hands-on  experience's  with  innocative  science 
teaciting  materials,  ohsc'i  ce  example's  t>l  ellec  live  sc  ience  teat  hing  in 
pultlic  scliool  c  lassrooms,  and  particip.tie  in  discussions  about  the 
charat  tel  istic s  of  successful  elemeniarv  and  sc'condarv  sc  bool  sc  ienct' 
(trogr.mis.  t'ln  iic  i|)anis  will  ,ilso  disc  uss  ef  fec  tive  loles  for  im|)ro\ing 
St  ience  education  in  the  sc  tiools,  including 

■  t  low  to  wot  k  collattor.itiveK  with  sc  hool  tiisirit  ts  to  help  them 
c  reate  .end  sustain  effective  sc  ience  programs 

■  Was  s  to  ac  t  as  atlvoc ates  tor  the  estaftlishment  of  hands-on 
incjuii  s  -ti.ised  sc  ience  jtrogiams  in  llie  lot  al  sc  hools 

■  .\ppi oat  ties  to  working  collaboraiivelv  with  ic'at  hei  s  to  decelop 
higti-e|u.ilit\  instruc  tional  matei  ialsand  resource's 

»  Wavs  to  p.n  ticijtatc' eftec  livelv  in  the  in-service  .end  pie-servite 
educ  .ition  of  te.tt  tiers 

S  I  Al  I 

rite  c  onteifiic  e  staff  will  inc  hide  master  eleiueiil.ii  \  .uicl  set  oncl.n  \ 

St  hool  sc  ience  teat  hei  s,  leading  sc  ic'iic  e  educ.iloi  s.  spec  i.ilisis  in 
togmlive  development  ,uid  die  assessment  of  sc  ienc  e  leal  iiing,  .ititl 
St  leniists  and  engmc'ers  wfto  arc'  c'ligaged  in  piojc't  ts  to  impi ove 
sc ienc  e  educ  ation. 


\(  (  OMMOl)  \  !  iONS,  MK Al.S.  AM)  i  R  W  F.I. 


Acconimodatiotis.  comiiiemal  hreaktast.  liinth  each  day,  and  iwn 
eveniiif^  mea/s  are  pn)\  ided  (nr  all  participaius.  Rirticipaius  assume 
respoiisihility  for  their  own  transportation  expenses.  Limited  travel 
funds  are  availaftle  based  on  neetl. 


“We  hear  a  lot  these  days  about 
literacy,  but  we  should  recognize  that  it 
is  a  moving  target.  Cultural  literacy 
without  a  significant  and  growing 
component  of  scientific  and 
technological  literacy  is,  for  our  era,  as 
unimaginable  as  our  civilization  is 
without  its  scientific  and  technological 
aspirations  and  underpinnings.” 

— Robert  McC.  Adams 

Secretary,  Smithsonian  Institution 


\  [MM  M  \  !  (( »\  l‘K<  H  i  SS 

Scientists  and  engineers  who  wish  to  participate  are  invited  to  appK  to 
the  NSRC..  Selectioti  is  priniariK  ttased  on  evidetue  of  a  coininiiment 
to  improve  precollege  science  education.  .Attentlatit  e  is  limited  to 
S(t  participants  each  vear.  To  appK,  contac  t: 

Director  of  Outreach 

National  Science  Resources  Center 

Smithsonian  Institution 

Arts  &  Industries  Building  *  Room  1201 

Washington,  DC  20560 

Phone:  202-287-2063  FAX  202-287-2070 


\SR(  NK  I  WORK 

The  .NSRC  is  det  eloping  a  network  of  sc  ientists  and  engineers  who 
are  working  to  improve  scienc  e  educ  ation  in  the  sc  ftcMils.  The  NSRC 
Network  will  provide  technical  assistance  and  information  sharing,  fo 
join  the  netwcrrk.  contact  the  NSRC.  Oitec  tor  of  Outreach. 
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1  ( i!k  I  Is  ami  (lisscniinaU's  intorni.iiion  ahoiii  t-xcmplai  v  si  it-iu  i- 
fcac  fiini^  ifsoniii-s,  <lfM-lo()s  iiuioxali'f  si  it-iue  i  nn  ii  iiiuni  niaifiial 
ami  sponsors  outn-ai  li  ai  ii\  iiifs  to  ht'l|)  si  hool  ilisti  ii  is  tli-ii-lop  ami 
sdsiain  h.imt-on  si  u  iu  i-  piot'ianis.  Mu-  \SK( !  is  lot  .iiei!  in  ilii-  Al  ls 
ami  Imlusti  it's  Huililins;  ot  ilu-  Siniiiisonian  Insrnntion  in 
Wasinnaion,  !).( ^ 
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Working  Conference  on  Precollege 
Science  Education  for 
Scientists  and  Engineers 


March  7-13, 1992 

California  Institute  of  Technology 
Pasadena,  California 


U  National  Science  Resources  Center 

Smitosonian  iNsrmmoN-NATioNAL  Academy  of  Sciences 


Working  Conference  on 
Precollege  Science  Education  for 
Scientists  and  Engineers 


Development  of  the  scientific  and  technological  literacy  of 
our  young  people  is  critical  to  their  future  and  to  the 
future  of  our  nation.  For  all  young  Americans  to  be  able  to 
achieve  this  goal,  scientists  and  engineers  must  become  ac¬ 
tively  involved  in  efforts  to  improve  science  education  in  the 
schools. 

To  help  scientists  and  engineers  become  effectively  involved, 
the  National  Science  Resources  Center  is  sponsoring  a  series  of 
annual  working  conferences  during  the  next  four  years  as  part 
of  a  major  national  leadership  initiative  that  focuses  on  the 
reform  of  elementary  science  education. 

The  first  of  these  conferences  will  be  held  at  the  California 
Institute  of  Technology  in  Pasadena,  California,  from  Saturday, 
March  7,  through  Friday,  March  13,  1992. 


Program 

The  program  will  provide  conference  participants  with  the 
opportunity  to  become  familiar  with 

•  approaches  to  science  instruction  that  are  appropriate  for 
children  in  grades  K-12; 

•  examples  of  exemplary  science  curriculum  materials; 
and 

•  characteristics  of  effective  elementary  and  secondary 
school  science  programs. 

Attendees  will  engage  in  hands-on  experiences  with  some 
innovative  science  teaching  materials,  observe  examples  of 
effective  science  teaching  in  public  school  classrooms,  and 
participate  in  discussions  with  national  leaders  in  science 
education  reform.  In  addition,  participants  will  have  the 
opportunity  to  learn  about  roles  they  might  play  in  improving 
science  instruction  in  the  schools,  such  as 

•  working  with  teachers  to  contribute  to  the  development 
of  high-quality  teaching  materials  and  resources; 

•  participating  in  the  in-service  and  preservice  education 
of  teachers; 

•  working  collaboratively  with  teachers  to  help  them  teach 
science  more  effectively; 

•  acting  as  advocates  for  the  establishment  of  hands-on, 
inquiry-ba.sed  school  science  programs  in  their  local 
communities;  and 

•  working  collaboratively  with  school  districts  to  help 
them  create  and  sustain  effective  science  programs  in  the 
schools. 

Staff 

The  conference  staff  will  include  master  elementary  and 
secondary  school  science  teachers,  leading  science  educators, 
and  prominent  scientists  and  engineers  who  are  working  to 
improve  science  education  in  the  schools. 


Application  Process 

Interested  scientists  and  engineers  from  academia,  business 
and  industry,  and  federal  research  facilities  should  send  a 
completed  application  form  to  the  NSRC  no  later  than  Febru¬ 
ary  1, 1992.  Selection  criteria  will  include  evidence  of  com¬ 
mitment  to  improve  precollege  science  education.  The  NSRC 
also  will  strive  to  include  a  broad  mix  of  paiticipants  from 
academia,  industry,  and  government. 

Anendance  will  be  limited  to  30  participants.  Applicants  will 
be  notified  of  the  status  of  their  applications  by  February  10, 
1992. 

Accommodations  and  Meals 

The  NSRC  will  provide  accommodations  for  all  participants. 
In  addition,  the  NSRC  will  provide  continental  breakfast  and 
lunch  each  day,  as  well  as  two  evening  meals. 

TYavel 

Participants  will  be  expected  to  assume  responsibility  for  their 
own  transportation  expenses.  However,  limited  travel  funds 
will  be  available  based  on  financial  need. 


NSRC  Network 

The  NSRC  is  developing  a  network  of  scientists  and  engi¬ 
neers  who  arc  working  to  improve  science  education  in  the 
schools.  If  you  would  like  to  join  this  NSRC  Network, 
please  contact 

Olive  Covington 
Director  of  Outreach 
National  ScierKe  Resources  Center 
Arts  and  Industries  Building.  Rm.  1201 
Smith.sonian  Institution 
Washington,  DC  20560;  (202)  357-2555 


■NSRC 

National  Sdcnce  Resources  Center 


The  National  Science  Resources  Center  is  operated  by  the 
Smithsonian  Institution  and  the  National  Academy  of 
Sciences  to  improve  the  teaching  of  science  in  the  nation's 
schools.  The  NSRC  collects  and  disseminates  information 
about  exemplary  science  teaching  resources,  develops 
innovative  science  curriculum  materials,  and  sponsors 
outreach  activities  to  help  school  districts  develop  and 
sustain  hands-on  science  programs.  The  NSRC  is  located  in 
the  Arts  and  Industries  Building  of  the  Smithsonian  Institu¬ 
tion  in  Washington,  D.C. 


Sponsors  of  NSRC  Programs 

Amoco  Foundation 
Digital  Equipment  Corporation 
Dow  Chemical  Company  Foundation 
E.I.  du  Pont  de  Nemours  and  Company 
Hewlett-Packard  Company 
John  D.  and  Catherine  T.  MacArthur  Foundation 
National  Science  Foundation 
U.S.  Department  of  Defense 
U.S.  Department  of  Education 
The  W.K.  Kellogg  Foundation  Endowment  Fund  of  the 
National  Academy  of  Sciences  and  the  Institute  of  Medicine 


2.  If  you  have  already  been  working  in  precolJege  science  education,  please  provide  the  name  of  someone  w  ho  i 
familiar  with  this  work; 


2.  If  you  have  already  been  working  in  precollege  science  education,  please  provide  the  name  of  someone  who  is 


Smithsonian  Institution 
Washington,  DC  20560 
(202)  357-2555 


Working  Conference  on  PrecoHe 
Science  Education  for 
Scientists  and  Engineers 


A/drc/i  S,  1992 


DINNER  PROGRAM 


iNaii<Mial  Science  Resources  Ccnler 


SMI :  llv  IM\N  INS'I  riL'  noN  -NAllf^NAl.  AC:lM>KMYOK  SCIENCF-S 


Workin”  Conferoncc  on  l*recollesc  Science  Kdiicntion 
for  Scientists  and  Kn^ineers 

Program  CJoals 

The  National  Science  Resources  Center  is  sponsoring  a  scries  of  four 
annual  working  conferences  to  help  scientists  and  engineers  become 
Tfectivcly  involved  in  efforts  to  improve  science  education  in  the  schools. 
These  conferences,  of  which  this  is  the  first,  are  pan  of  the  Center’s  major 
national  leadership  initiative  that  focuses  on  the  reform  of  science 
cducatiiin  in  the  schools. 

Conference  attendees  participate  in  hands-on  activities  to  become  familiar 
with  approaches  to  science  instruction  that  are  appropriate  for  children  in 
grades  K- 1 2:  review  exemplary  science  curriculum  materials;  observe 
examples  of  effective  science  teaching  m  public  .school  classrooms:  an .! 
discuss  itie  characteristics  of  cffeciivo  elemcntarx-  and  .secondary  school 
science  teaching  m.ucrials  and  programs. 

These  O'  [X'ricnccs  provide  pariicip,uus  with  the  opj'ortunity  to  work  wiih 
n,aiton;',l  lead.ers  in  science  cducaiton  reform  to  develop  effective  roles 
tit'v  mi.h’it  play  m  improving  .science  instruction  in  their  communiiics. 
■[hese  r.dc-,  im  iudc 

■  acting  ;is  ad\-ocatcs  for  the  est.iblishmeni  of  hart;ls-on, 
laa.uiry-ba'Cd  school  scie;ice  programs  in  ilieir  lival 
comriiimiacs; 

■  w  orking  collalxtrativcly  with  schivl  districLs  to  help  them 
create  and  sustain  effective  science  programs  in  the  .schools; 

■  w  orkiiut  with  teachers  nr  contribute  to  the  development  ol 
hig.ti-qiuihty  teaching  materials  and  resources; 

■  p.irticipatmg  in  the  in-service  and  preservicc  education  ot 
ica.'hcrs;  and 

■  working  collal'KiraiivcIy  wiih  le.ichers  to  help  them  letich 

i.'ii.  e  riK’re  el  fectivciy. 


Reception  and  Dinner 


Sunday.  Starch  S,  1992 


TTic  Huntington 

1  ibrary,  Art  Collections,  and  Boutnical  Gardens 


pan.  lieccption — Garden  Terraco 

.ni  p.ni.  Dinner — Overseers’  R(K)ni 

\\elcome 
Douglas  Lapp 
Executive  Direaar 
National  Science  Resources  Cciucr 

'nuniias  L.  Lverluirt 
Pre.tident 

California  Insliiutc  of  Technology 


Address 

“Teaching  for  Conceptual 
Understanding  in  Science” 

Bob  Tierney 

Science  Teacher  Consultant 
National  Writing  Project 
University  of  California  at  Berkeley 


NSRC 

Tlie  Niitiun.il  Science  Resources  Center  is  oporatcti  by  the  Sinillisoniati 
InsiUuiion  aru  the  National  Academy  of  Sciences  lo  improve  the  leacliing 
of  science  in  the  nation’s  sctiools.  The  NSRC  collects  and  disseminates 
information  about  exemplary'  science  teaching  resources,  develops 
innovative  science  curriculum  materials,  and  sponsors  outreach  activities 
to  help  school  districts  develop  and  sustain  hands-on  science  programs. 
The  N.SRC  is  kteated  in  the  .-\rts  and  Industries  Building  of  the 
Smithsonian  Institution  in  Washington,  D.C. 


The  National  Science  Resources  Center  is  grateful  lo  the 
Califontia  Institute  of  Technology  for  ins  assi.siancc  wiiii  Uiis  program. 


.NSRC  Sponsors 

.-\moco  Foundation 

Digital  Ftitiipmcni  Corporation 

Dow  Chemical  Company  Foundation 

E.I.  du  Pont  de  Nemours  and  Company 

Hcwlctt-Packru'd  Company 

John  D.  and  Catherine  T,  MacArihnr  Foundation 

National  Science  Foundation 

U.S.  Department  of  Defense 

U.S.  Department  of  Education 

I  lk-  W.K.  Kellogg  Foundation  Endowment  Fund  ol  ilio 
Naiiontil  Academy  of  Sciences  and  the  Insiiiuic  of  Medicine 
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Nalional  Science  Resources  Center 
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Working  Conference  on  Precollcge  Science  Education 
for  Scientist  and  Engineers 

Program  Goals 

The  National  Science  Resources  Center  is  sponsoring  a  scries  of  four 
annual  working  conferences  to  help  scientists  and  engineers  become 
elTectivcly  involved  in  efforts  to  improve  science  education  in  the  schools. 
The.se  conferences,  of  which  this  is  the  first,  arc  pan  of  the  Center’s  major 
national  leadership  initiative  that  focuses  on  the  reform  of  science 
education  in  the  schools. 

Conference  attendees  participate  in  hands-on  activities  to  become  familitir 
with  approaches  to  science  instruction  that  arc  appropriate  for  children  in 
grades  K-12;  review  exemplary  science  curriculum  materials;  observe 
examples  of  effective  science  teaching  in  public  school  cla.s.srooms;  and 
discuss  the  chtiracteristics  of  effective  elementary  and  secondary  .school 
science  teaching  materials  and  programs. 

Ihese  exjvriences  provide  participants  with  the  opportunity  to  work  with 
national  leaders  in  science  education  reform  to  develop  effective  roles 
they  might  play  in  improving  science  instmetion  in  their  communities. 
These  roles  include 

■  acting  as  advocates  for  the  csuiblishmcnt  of  hands-on, 
imiuiry-bascd  schcxtl  science  progrxims  in  their  local 
communities; 

■  working  collaboratively  with  school  di.siricLs  to  help  them 
create  and  sustain  effective  .science  programs  in  the  schools; 

■  working  with  teachers  to  contribute  to  the  development  of 
high-quality  texiching  materials  and  resources; 

■  participating  in  the  in-.scrvicc  and  prcscrvice  education  of 
teachers;  and 

■  working  collaboratively  with  teachers  to  help  them  teach 
science  more  effectively. 


Reception  and  Dinner 


6:45  p.m. 
7:50  p.m. 


Thursday,  March  12,  1992 
The  .Athenaeum 

California  Institute  of  Technology 


Reception — Hall  tif  As.sociates 


Dinner — Hall  of  As,sociales 

Welcoming  Remark.s 
Douglas  Lapp 
executive  Director 
■National  Science  Resources  Center 

Address 

“Improving  .Science  Kducation:  How 
Scientists  and  Engineers  Can  Help” 

Bruce  Alberts 

Trof essor  of  B  iocheniistry  and  B  iophysics 
University  of  California  at  San  Francisco 


NSRC 

The  National  Science  Resources  Center  is  operated  by  the  Smithsonian 
Instiiiiiioti  and  the  National  Academy  of  Sciences  to  improve  the  teaching 
ot  science  in  the  nation’s  schools.  The  NSRC  collects  and  disseminates 
information  about  exemplary  science  teaching  resources,  develops 
innovative  science  curriculum  materials,  and  sponsors  outreach  activities 
to  help  school  districts  develop  and  sustain  hands-on  science  programs. 
The  NSRC  is  located  in  the  Arts  and  Industries  Building  of  the 
Smithsonian  Institution  in  Washington,  D.C. 


The  National  Science  Resources  Center  is  grateful  to  the 
California  Institute  of  Technology  for  its  assistance  with  this  program. 


NSRC  Sponsors 

Amoco  Foundation 

Digital  Equipment  Corporation 

Do\s’  Chemical  Company  Foundation 

E.l.  du  Pont  de  Nemours  and  Company 

Hewlett-Packard  Company 

John  D.  iuid  Catherine  T.  MacArihur  Foundation 

National  Science  Foundation 

U.S.  Department  of  Defense 

U  S.  Department  of  Education 

1  tie  W.K.  Kellogg  Foundation  Endowment  Fund  of  the 
.National  Academy  of  Sciences  and  the  Institute  of  Medicine 


Smithsonian  Institution 
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Linda  St.lhcn^  (202)  357-2627 

NATICMAL  SCTBICK  RRSaiRCKR  CrafTRR  ANNOntJTKS  WTRKTNK  OCMFEREIKE  CW  reE-OQTJfCT: 

SdBlCE  Eoucanctl  tor  STTFimSTS  and  engineers 

The  National  Science  Resourcses  Center  of  the  Smithsonian  Institution  and  the 
National  Academy  of  Sciences  is  accepting  applications  for  participation  in  a 
working  conference  on  pre-college  science  education.  A  group  of  30  scientists 
and  engineers  will  be  invited  to  attend  the  conference,  which  will  loe  held  from 
Saturday,  1-Iairch  7  through  Friday,  March  13,  1992  at  the  California  Institute  of 
Technology  in  Pasadena,  Calif.  This  is  the  first  of  four  NSRC  working 
conferences  designed  to  help  scientists  and  engineers  beccroe  involved  in  the 
inprovement  of  pre-college  science  education. 

During  this  conference,  scientists  and  engineers  frcsn  universities, 
government  laboratories  cind  private  industry  will  be  introduced  through  hands-on 
experiences  to  some  innovative  science  teaching  materials,  ctoserve  exanples  of 
effective  science  teaching  in  public  school  classrocins,  eind  participate  in 
discussions  with  national  leaders  in  science  education  reform.  Conference  staff 
will  include  master  elementary  and  secondary  school  science  teachers,  leading 
science  educators  cind  prominent  scientists  and  engineers  who  eue  working  to 
improve  science  education  in  America's  sciiools. 

The  conference  will  explore  ways  participants  can  contribute  to  the 
dcvelojnent  of  high-quality  teaching  materials;  participate  in  the  education 
of  science  teachers;  provide  assistance  aixJ  resources  to  classroom  teachers;  act 


ilioM.'il  Science  Resources  (  enter,  NT. Si  !  Re()iMt,  Octohei 


as  advocates  for  the  establishment  of  hards-on,  inquiry-beised  science  programs  in 
the  schools;  aid  work  with  school  districts  to  cre-ate  and  sustain  effective 
science  education  programs. 

Ihe  Wbrlting  Conferences  for  Scientists  and  Engineers  are  a  part  of  the 
Nationail  Elementary  Science  Leadership  Initiative,  a  four-year  NSRC  project  that 
is  being  funded  by  the  National  Science  Foundation,  the  U.S.  Department  of 
Education,  Digital  Equipment  Corp. ,  Dew  Chemical  Co. ,  cind  Hewlett-Packard 
Co.  Ihrough  the  conferences,  the  NSRC  plans  to  develop  a  national  network  of 
scientists  and  engineers  who  eire  actively  working  to  inprove  pre-college  science 
education. 

The  NSRC  is  operated  by  the  Smithsonian  Institution  and  the  National  Academv' 
of  Sciences  to  inprove  the  teaching  of  science  in  the  nation's  schools.  The 
center  collects  eind  disseminates  information  about  exemplary  science  teaching 
resources,  develops  innovative  science  curriculum  materials  and  sponsors  outreach 
activities  to  help  school  districts  develop  and  sustain  effective  hands-on 
science  programs. 

Scientists  and  engineers  who  would  like  additional  information  about  the 
conference  should  contact  Olive  Covington,  Director  of  Outreach  at  the  NSRC,  Room 
1201,  900  Jefferson  Drive  S.W. ,  Smithsonian  Institution,  Washington,  D.C.  20560; 
Telephone  (202)  357-2555.  Attendance  is  limited  to  30  participants. 
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Caltech  to  Host  Conference  on  Precollege  Science  Education  for  Scientists  and  Engineers 

NEWS  EDITORS:  The  National  Science  Resources  Center  (NSRC)  will  stage  a  weeklong 

Working  Conference  on  Precollege  Science  Education  for  Scientists  and  Engineers  on  the 
campus  of  the  California  Institute  of  Technology  from  March  7-13.  The  event  at  Caltech  is 
the  first  of  a  series  of  annual  working  conferences  planned  during  the  next  four  years  as  part 
of  a  major  national  leadership  initiative  that  focuses  on  the  reform  of  elementary  science 
education.  This  conference  is  not  open  tc  the  public;  registered  anendees  will  be  educators 
participating  directly  in  the  discussions  and  hands-on  programs. 

The  media  are  invited  to  call  or  leave  taped  messages  at  Caltech  for  Elizabeth  Hamilton 
at  818-356-3791  for  information  about  the  schedule  of  events  and  media  access  to  conference 
programs.  Among  the  programs  will  be  discussions  and  demonstrations  about  curriculum 
development  and  materials,  the  role  of  scientists  and  engineers  in  elementary  school 
classrooms,  and  case  studies  of  efforts  to  improve  elementary,  middle,  and  high  school  science 
education.  Among  these  case  studies  will  be  a  full  day  (Monday,  March  9)  devoted  to  Project 
SEED  (Science  for  Early  Educational  Development)  —  a  hands-on  elementary  school  science 
education  collaboration  between  the  Pasadena  Unified  School  District  and  Caltech.  Among  the 
presenters  will  be  Project  SEED  Coordinator  Jennifer  Yure,  Pasadena  Associate  Superintendent 
Michael  Klentschy,  and  two  Caltech  professors  —  Jim  Bower  and  Jerry  Pine. 

Based  in  Washington,  D.C.,  the  NSRC  is  operated  by  the  Smithsonian  Institution  and  the 
National  Academy  of  Sciences  to  improve  the  teaching  of  science  in  the  nation’s  schools.  It 
collects  and  disseminates  information  about  exemplary  science  teaching  resources,  develops 
innovative  science  curriculum  materials,  and  sponsors  outreach  activities  to  help  school 
districts  develop  and  sustain  hands-on  science  programs. 


Media  Message  Center;  Elizabeth  Hamilton 

818-356-3791 
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Group  Brings  Scientists  and  Educators  Together  To  Plot  Reforms 

By  Peter  West  The  Pasadena  conference  gave  Tb  reinforce  the  need  for  such  co- 

scientists — who  are  often  accused  of  operation,  participants  spent  much 

f’A,w.Ai)KNA.  CMi>  — Alan  Laiarus  assuming  that  that  they  alone  know  of  the  early  part  of  the  conference  fo~ 

rt*mt‘mbers  his  first  attempt  at  how  to  “fix”  science  education — an  casing  on  pit^lems  in  elementary 

bringing  his  scientific  expertise  to  opportunity  to  hear  from  educators  science  and  visiting  a  classroom  in 

t)ear  in  a  public-schuul  classroom.  about  how  they  can  help  develop  the  Pasadena  Unified  School  Dis- 

In  an  effort  to  share  with  elementa-  new  teaching  aids,  participate  in  trict,  which  has  adopted  a  curricu- 

r> -school  teachers  the  knowledge  he  teacher  education,  and  act  as  a  re-  lum  developed  at  Caltech  called  Sci- 

had  aa'umulated  m  a  lifetime  as  a  source  both  to  districts  and  teachers.  ence  for  Early  Educational 

working  scientist,  Mr  Lazarus,  a  re-  Many  schools  “need  guidance  Development. 

-«‘archer  at  the  Massachusetts  Insti-  from  motivated  individuals  who  They  also  heard  about  the  reali- 

■  ute  of  Technology,  brought  a  simple  have  a  plan."  said  Robert  N^ar,  a  ties  of  science  teaching  for  younger 

kii  of  gfurs,  pulleys,  luid  levers  to  a  senior  chemist  with  Union  Carbide  students. 

i.x.al  .-chuiit  U)  demonstrate  some  ru-  Industrial  Gases.  “But  you  just  don’t  “At  the  elementary-school  level, 

-hnifnuiiy  pnnciples  of  physics.  go  in  there  and  say,  'You  have  a  in  many  school  districts,  the  teach- 

But  the  le.sson.  he  said.  "]ust  got  problem,  and  we  have  the  answer.' ”  mg  of  science  has  virtually  disap- 

.ilTinick  "  One  participant  noted  that  that  peared  from  the  curriculum,”  Doug- 

ihf  UMihtTs,  hi-  recallfii.  '  had  statement,  and  similar  remarks  las  Lapp,  the  n.s.r.c.’s  executive 

:itwor  pla>vd  with  levers  and  gears.  during  the  week,  constituted  a  ma-  director,  noted  in  hia  opening  re- 

■  u.tl  thf>  wt*re  likv  a  bunch  of  4-  jor  admission  for  many  scientists.  marks. 

'•’iir  old  kid-s  ' 

.Allh,.u,iluhall..».u„.  nd..d.na,n  Inspiring Plants'  Working  Tbgether 

tli-wKin.  Mr  Lazarus  said  he  learned  Conference  ofTicials  explained  'Hie  conference  also  featured  pre- 

!h.it  the  .skietKe  background  of  ele-  that  a  primary  influence  on  the  sentations  by  teachers  about  the 

invnLiiy  teachers  is  often  sketchy.  theme  of  the  meeting  was  the  sue-  needs  of  middle-school  acience  teach- 

'ind  that  efforts  to  upgrade  preculle-  cess  in  the  education  market  of  a  ers  and  discussions  about  Project 

cujte  .scieme  instruction  must  be  product  called  “Wisconsin  Fast  2061.  a  reform  effort  of  the  American 

mure  ainiprehensive  than  many  set-  Plants" — a  rapidly  gruvnng  species  Association  for  the  Advancement  of 

cnti.sts  have  realized  ofBnossico.  the  genus  that  includes  Science, andtheSoope.Sequence, and 

Hut  mi'rr  important,  he  added.  cabbages  CoordinationofSeoondarySchoolSd- 

the  iticidenl  strengiheniKl  his  com-  The  plants  are  now  a  fixture  in  ence  Prqject  of  the  National  Science 

mitnu-ni  to  help  improve  science  many  precollegiate  classrooms,  but  Ibachere  Association. 

t4‘iiching  and  learning  Paul  H  Williams,  a  professor  of  That  segment  produced  a  heated 

Hoping  U)  capitalize  on.  and  better  plant  pathology  at  the  University  of  exchange  between  participants  and 

Unxi.  that  kind  of  enthusiasm,  the  Wisconsin  at  Madison  who  devel-  representatives  of  the  two  competing 

Ncitiutuil  SiietKe  Kitsources  Center  oped  the  strain,  said  high-schoot  reform  projects  over  what  informa-  PAi1lcl|>antt  in  thn  National  Science  Reaoufces  Center 

tnviud  Mr  lazarus  and  more  than  teaching  was  the  furthest  thing  from  lion  should  be  considered  integral  to  a  conference  Observe  daaeea  at  a  scltool  in  Pasadena,  CalH. 

ii*  otluT  eminent  .scientists,  teacher  his  mind  when  he  developed  the  suoceaafiil  science  curriculum. 

iiliicauirs.  clastsTuom  teachers,  and  onginar’fast  plant  ."  Participants  seemed  particularly  knows — because  they’re  not  doing  it  jAyaics  without  ever  graduating  from 

^l■st•iln.ht•^^  hereto  the  California  In-  In  an  interview,  Mr  Williams  struck  by  the  lack  of  both  time  and  yetp-what  good  science  is.”  said  Ka-  high  school,  argues  that  Native 

•itilute  of  Technology  rC  s  month  to  said  he  developed  the  plants  as  part  money  available  to  high-school  ren  Worth,  the  principal  investiga-  American  children  can  learn  science, 

, I  .strategy  to  help  schixils  U'ach  of  his  research  into  how  to  develop  teachers  and  by  the  administrative  tor  for  the  Insights  Project,  a  cumc-  but  that  strate^es  have  not  yet  been 

-4  leiKv  more  effeitively  rapidly  growing  strains  of  broccoli  and  disciplinary  duties  those  teach-  ulum-development  effort  at  the  developed  to  help  them  overcome  dif- 

Iri  ;,m  mlbrmatiun  piu  ked,  week-  and  cauliflower,  which  are  unpor-  ers  are  typically  assigned.  Education  Development  Center  in  ficull  linguistic  and  cultural  bamers 

wijrkitigcunference.’iheysiiw  tant  fix>d  >.r(.ips  in  developing  r.n-  “Ifyou  want  toget  involved  in  hig^-  Newtown,  Mass.  to  success. 

•■;r.-^.h.in«l  how  an  exemplary  ele-  lions  .school  science,  you  have  to  under-  Many  participants,  even  those 

r’u  nt.irs  -.cieme  program  wurk.s  My  goal  was  focused  on  a  practi-  stand  what  a  high-achool  teachers  Overcoming  DliBculnea  employed  by  prominent  corpora- 

A  '  n  ’jneJi'd  on  elfortsi  to  n-lorm  .sec  ca)  material."  he  said  “It's  an  exam  life  is  like,"  they  were  told  by  Arthur  Many  participants  said,  however,  tions  and  federal  laboratories,  also 
•’..i  irs  who«il.*cii'nci‘andto(ievvlnp  pie  of  how  an  idea  could  be  adapt<'<l  V'jsenkraft.  a  physics  u*acher  at  Fox  that  they  hoped  that  interaction  argued  that  high-profile  rhetoric 

■i.iM  n.il  .-itandards  br  -.(U'lut-  to  mwt  the  needs  of  teacher- "  luine  High  Scluiol  m  Bedford.  NY.  among  colleagues  and  across  disci-  about  a  national  commitment  to  sci- 

•-•.iihing.  rind  heard  a  letture  on  Developed  through  a  grant  from  But.  participants  pointed  out.  plines  would  begin  to  provide  some  ence  education  often  does  not  “Irick- 

dfselopment  fnim  a  na-  the  National  lence  Foundation  school  districts  also  have  much  to  answers  to  what  they  view  as  long-  le  down”  into  practical  applications. 

•. -n. in',  Known  p.*>i.hi)l<)gist  and  di.stnbuled  by  the  Carolina  Bio  learn  about  how  to  work  with  the  standing  and  difficult  problems  in  Ramon  E,  Lopez,  a  scientist  and 

nifo  nJi'n'Mir  w,is  ti)r  firsj  in  a  logical  Supply  Company  under  a  h  scientific  community  science  education.  project  manager  with  the  Johns  Hop- 

ni‘.s  nt  liiur  annuiii  meetings  that  the  i.en»e  from  a  university-afTilialed  "Does  anybody  else  have  the  prob-  FVed  Begay,  a  Nsv^o  Indian  and  kins  University’s  Applied  Physics 

-  h  '  j '.iMjpemtivc  venture  of  the  fuundatio.i,  fast-plant  kits  have  be-  lem  that  the  admirastrators  do  no*  a  physicist  at  the  Los  Alamos  Na-  Laboratory  in  Laurel,  Md.,  said  that 

N'.iiionjJ  .Veademy  of  Sciemvs  and  tome  a  key  component  of  many  biol-  have  a  science  background?”  Ray-  lional  Laboratory,  said  he  belied  to  he  has  meitored  some  students  and 

'io-  S[ioth:k)rii<in  In.-ititutiim.  ha.s  ogy  and  botany  courses  from  ele-  mond  B  Heath  of  the  Sandia  Na-  learn  from  experta  how  to  improve  '  done  some  other  “short-term  inter- 

limed  m  an  effort  to  develop  a  na  mentary  school  through  college  tional  Laboratory  asked  educational  opportunities  on  the  venbons"  in  schools  and  recently  o(' 

’h.'naJ  network  uf.<c)enti.*>ti«  and  engi-  W'hile  .n  .s.rc  officials  do  not  ex-  Others  noted  that  many  educators,  vast  Nav^  reservation.  fered  to  consult  on  curriculum  devel- 

neers  wlio  are  actively  involved  in  pect  to  develop  such  products,  they  particularly  at  the  elementary  level,  i  “Rir  the  Navajo,  it's  really  one  of  opment  in  two  suburban  Maryland 

l'>ng  term  reform  efforts  do  hope  that  the  success  of  fas'  have  a  very  superficial  und^stand-  the  worst  educational  systems  that  counties. 

'Sime  people  already  are  helping,  plants  will  generate  new  ides  ingofhowdiSkultitistobringmean-  :  you  can  think  of.”  he  said.  “And,  if  But,  he  added,  “for  some  of  us,  it's 
but.  fur  various  reasons,  it’s  not  work-  about  cooperation  between  schools,  ingful  suenoe  into  classrooms.  you  {know)  about  my  background,  very  difficiJt  to  get  [release]  time.” 

u\g.'anNSH.r  spokesman  said  'And  researchers,  government,  and  the  don’t  think  that  one  can  awume  '  youll  understand  bow  bad  it  is."  Ellen  P.  Metzger,  an  associate 

It  s  time  U>  talk  about  why  "  pnvatesector  that  the  educational  establishment  Mr  Begay, wboboldsadoctoratein  professor  in  the  geology  department 

at  San  Jose  State  University,  said 
that,  acting  in  iaolation,  she  finds  it 
difificult  to  bring  about  change. 

“1  feel  that  I  should  [be  able  to  do 
morel,”  she  said,  “but  I  don't  feel  like 
I  can  do  it.” 

However.  Herbert  D.  'Ruer,  a  cur¬ 
riculum  developer  at  the  Lawrence 
Hall  of  Science  at  the  University  of 
California  at  Berkeley,  suggested 
that  scientists  tzy  to  avoid  a  “global 
approach”  to  fixing  precoll^  science 
instruction.  Instead,  he  uiged,  scien¬ 
tists  might  take  on  more  manageable 
roles,  su<h  as  volunteering  as  a  con¬ 
sulting  sdenoe  supervisor  for  a  dis¬ 
trict  that  cannot  afibrd  to  hire  one. 

At  least  one  participant  said  that 
the  conference  might  have  saved  a 
school  partnership  effort  that  his 
employer  was  rea4y  to  abandon. 

The  resaarcho’.  who  adeed  not  to 
be  named,  said  his  employer  insist¬ 
ed  that  be  attend  the  oonferenoe  as  a 
public-relations  gesture  b^»e  the 
project  was  discontinued. 

He  said,  however,  that  hia  exper- 
ienoe  here  “really  lit  a  fire  under 
me”  to  try  to  keep  the  inxdect  alive. 
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Statewide  Systemic  Initiative  Awards  Announced 

Ten  states  and  one  commonwealth  have  been 
selected  to  receive  funds  for  system-wide  reform  of 
their  mathematics  and  science  education 
programs  from  kindergarten  through  the  under¬ 
graduate  level  the  National  Science  Foundation 
(NSF)  announced  May  1. 

The  matching  awards,  totalling  $100  million  for 
up  to  five  years,  are  the  second  in  the  SSI  pro¬ 
gram.  The  first  awards  were  made  in  1991. 

Proposals  from  the  ten  states  and  one  common¬ 
wealth  selected  for  funding  —  California,  Georgia, 
Kentucky,  Maine,  Massachusetts,  Michigan,  New 
Mexico,  Puerto  Rico,  Texas,  Vermont,  and  Virginia 
—  demonstrated  a  rich  variety  of  integrated  and 
well-coordinated  plans  to  address  msgor  com¬ 
ponents  of  the  states’  educational  systems. 

Elach  project  also  will  involve  a  partnership  of 
executive,  legislative,  educational,  business,  and 
public  leadership. 

Such  states  as  California  and  Michigan  are  tar¬ 
geting  SSI  fimds  to  schools  with  a  large  number  of 
disadvantages  students,  and  coordinating  science 
and  mathematics  courses  by  establishing  state 
guidelines  or  frameworks.  Puerto  Rico  and  New 
Mexico  are  also  targeting  minority  students  and 
female  students  to  increase  their  participation  in 
science  and  mathematics  courses. 

One  result  of  the  SSI  program  is  that  teachers 
and  students  will  spend  time  in  research 
laboratories,  giving  them  opportunities  to  see  both 
the  potential  and  limitations  of  science  and  mathe¬ 
matics  in  solving  real-world  problems.  For  ex¬ 
ample,  scientists  from  the  U.S.  Department  of 
Energy  Laboratory  in  Virginia  will  develop 
partnerships  with  schools  and  analyze  global  data 
obtained  from  satellites.  Laboratory  scientists  in 
New  Mexico  will  spend  time  each  week  in  class¬ 
rooms  a.s  ongoing  consultants  to  teachers  and 
schools.  In  Massachusetts,  Georgia,  and  Vermont, 
partnorships  between  schools  and  high-tech  firms 


such  as  IBM  and  New  England  Telephone  will 
bring  scientists  and  the  latest  technologies  and 
equipment  into  classrooms  for  teachers  and  stu¬ 
dents. 

As  classroom  teaching  changes,  the  methods 
states  use  to  assess  student  achievement  must 
also  change.  Vermont,  for  example,  is  changing 
from  multiple-choice  tests  to  tests  t^t  require 
students  to  perform  scientific  activities,  while 
predicting  the  outcome  and  analyzing  the  results. 
States  with  major  reform  efforts  underway,  such 
as  Kentucky,  Maine,  and  Texas,  will  use  SSI  funds 
to  pilot-test  assessment  and  curriculum  reforms  in 
mathematics  and  science. 

NSF  funding  will  be  phased  out  after  the 
agreed-upon  project  term.  At  that  time  system- 
wide  changes  would  be  supported  through  long¬ 
term  fiscal  commitments  from  state  legislatures 
and  other  sources,  public  and  private,  to  assure 
that  the  reforms  begun  under  this  program  will 
become  permanent 

Conference  Explores  Scientists’  Role  in 
Education  Reform 

The  National  Science  Resources  Center  of  the 
Smithsonian  Institution  and  the  National 
Academy  of  Sciences  convened  the  first  of  its  four 
working  conferences  designed  to  help  scientists 
and  engineers  become  involved  in  the  improve¬ 
ment  of  K-12  science  education.  Thirty  scientists 
and  engineers  from  academia,  federal  research 
facilities,  and  private  industry  attended  the  March 
meeting. 

During  the  week-long  conference,  participants 
worked  with  a  variety  of  innovative  science  teach¬ 
ing  materials,  observed  hands-on  science  teaching 
and  learning,  and  participated  in  discussion  with 
national  leaders  in  science  education  reform.  In 
small  group  discussions  and  plenary  sessions,  par¬ 
ticipants  examined  ways  scientists  and  engineers 
can  contribute  to  the  development  of  high-quality 
teaching  materials;  participate  in  the  preservice 
and  inscrvice  education  of  science  teachers;  act  as 
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advocates  for  the  establishment  of  hands-on,  in- 
quiiy-based  science  programs;  and  work  with 
school  districts  to  create  and  sustain  effective 
science  education  programs. 

The  conference  consensus  was  that  “significant 
change  in  science  education  is  needed  and  sig¬ 
nificant  change  is  possible.”  Change  is  possible  if 
scientific  and  engineering  communities  become  in¬ 
volved  in  alliances.  These  alliances  should  have  as 
their  goal  the  effective  collaboration  of  teachers, 
scientists,  and  engineers  to  bring  about  systemic 
reforms  in  science  education.  Among  the  twelve 
recommendations  from  the  conference  are; 

•  In  all  science  eduation  improvement  efforts,  it 
is  essential  to  build  a  local  base  of  political 
support  that  includes  teachers,  scientists, 
parents,  and  local  business  and  industiy. 

•  Scientists  and  engineers  should  look  for  oppor¬ 
tunities  to  become  involved  in  such  systemic 
reform  efforts. 

•  High  quality  science  curriculum  materials  can 
be  most  effectively  produced  through  the  col¬ 
laborative  efforts  of  teachers  and  scientists. 

•  Scientists  and  engineers  can  play  a  critcial 
role  in  providing  inservice  education  programs 
for  science  teachers. 

In  addition  to  three  other  working  conferences, 
the  NSRC  is  developing  a  network  to  share  infor¬ 
mation  and  provide  technical  assistance  to  scien¬ 
tists,  engineers,  and  science  eduators  who  are 
actively  working  to  improve  K-12  science  educa¬ 
tion.  These  activities  are  part  of  the  National 
Elementary  Science  Leadership  Initiative,  a  four- 
year  NSRC  project  funded  by  the  National  Science 
Foundation,  the  U.S.  Department  of  Education, 
and  additional  corporate  sponsors.  For  details, 
contact  Olive  Covington,  NSRC,  Arts  and  Industry 
Building,  Smithsonian  Institution,  Washington, 
DC  20560;  (202)357-2555. 

ANNOUNCEMENTS _ 

Coalition  Launches  Drive  to  Steer  Minorities  into 
Science 

A  minority  advocacy  group  recently  unveiled  a 
national  campaign  to  increase  the  number  of 
minority  students  preparing  for  science  and  en¬ 
gineering  careers. 

With  a  goal  of  raising  nearly  $18  million  by  the 
end  of  the  decade  to  support  minority  scholarships 
and  fellowships  and  to  bolster  research  at  histori¬ 
cally  black  colleges  and  universities  (HBCU),  the 
Quality  Education  for  Minorities  (QEM)  Network 


is  offering  many  solutions  to  the  underrepresen Uj- 
tion  of  minorities  in  science  and  engineering. 

QEM’s  action  agenda,  “Together  We  Can  Make 
It  Work,”  says  it  will  try  to  raise  $17.6  million 
from  colleges  and  universities,  federal  and  state 
agencies,  industry,  foundations,  and  individuals  to 
increase  the  funding  of  existing  programs  en¬ 
couraging  minorities  to  enter  science  and  en¬ 
gineering. 

QEM  officials  said  they  plan  a  national  fund¬ 
raising  effort,  a  lobbying  campaign,  and  outreach 
to  predominantly  white  colleges  and  universities 
to  intensify  efforts  encouraging  science  achieve¬ 
ment  at  all  levels. 

Federal  agencies  to  be  targeted  include  the  U.S. 
departments  of  education,  energy,  and  defense, 
the  National  Aeronautics  and  Space  Administra¬ 
tion,  and  the  Federal  Coordinating  Council  for 
Science,  Engineering,  and  Technology. 

With  new  funding,  QEM  says  it  aims  to 

•  Quadruple  the  number  of  minority  students 
earning  mathematics,  science,  and  engineer¬ 
ing  scholarships  annually  from  about  17,000 
in  1987  to  68,000  by  2,000 

•  Triple  the  number  of  minorities  receiving  doc¬ 
torates  in  those  fields,  from  389  in  1987  to 
about  1,200  by  2000 

•  Quintuple  the  number  of  minority  college 
graduates  who  enter  teaching,  from  some 
6,000  in  1986  to  30,000  in  2000,  with  at  least  a 
third  teaching  mathematics  and  science,  and 

•  Increase  the  investment  in  research  facilities 
at  HBCUs  and  create  higher  education  net¬ 
works  to  guide  minority  students  into 
academic,  research,  and  teaching  careers. 

Single  copies  of  the  report  are  free  from  Quality 
Education  for  Minorities  Network,  1818  1'  Street, 
NW,  Suite  350,  Washington,  DC  20036. 

NCTM  to  Publish  Resource  Directory 
The  National  Council  of  Teachers  of 
Mathematics’  (NCTM)  Committee  for  a  Com¬ 
prehensive  Mathematics  Education  of  Every  Child 
(C-ME)  is  compiling  a  resource  directoiy  of  or¬ 
ganizations  that  support  underrepresented 
populations  in  mathematics  education.  The  com¬ 
mittee  is  calling  for  names  of  such  organizations 
and  contact  persons,  including  addresses  and 
telephone  numbers. 

The  committee  is  particularly  interested  in 
programs  and  initiatives  that  have  local  impact. 
No  group  is  too  small  to  be  recognized.  After  the 
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Workshop  on 
Precollege  Science 
Education 

PrecolI«$e  science  education  is  an  issue 
trith  pfoiound  import  for  the  future  of  our 
oounliy.  An  effective  program  requires  the 
Active  pailidpacion  of  the  sdentihe  commu¬ 
nity  7hirly-one  scientists  and  tfigineers  from 
es  representing  a  number  of  disci- 
I  id  institutions  (govenvnent  laboralo- 
f'  Justiy,  and  universities)  met  on  the 
xh  campus  Uarch  7-13  for  a  woriung 
..jetieience  on  this  issue.  The  ivorkshop  was 
sponsored  by  the  NationaJ  Science  Re- 
•owces  Center  (NSRC)  and  hosted  by  Jer¬ 
ome  Pine  and  Jim  Bower  of  Cattech. 

The  NSRC  was  iointiy  established  in  1965 
bf  the  National  Academy  of  Sciences  and 
the  Smithsonian  InstitutiorL  H  has  emerged 
At  A  focal  point  for  reform  in  precoliege  sci¬ 
ence  educatioa  Although  the  NSRC  has  held 
tivee  woitshops  for  teams  from  school  dis¬ 
tricts  from  around  the  country  to  help  them 
map  out  their  ptans  for  restructuring  science 
educatioa  tiib  oise  was  the  first  in  a  series 
of  workshops  specifically  for  scientists  and 
engineers.  The  scientists  were  selected  from 
A  large  group  of  applicants  based  on  their 
prior  invotvemerk  in  preooliege  education 
ar¥l  their  potential  for  future  contributioris 
Among  the  partiaparts  were  four  Space 
Physics  and  Aeroriomy  AGU  members — Alan 
Lttarus.  Ramon  Lopez,  Michael  Silevitch. 
and  Bfuoe  Tsunitani  were  among  the  par 
tidpants.  In  addition  the  scientists  and 
engineers,  a  number  of  experts  in  child  de 
vekipmeni  and  precollege  education  invited 


Uk-  N5KC  <»liO  paftici^uicO  and  provided 
a  wtMlth  of  irilormaikon 

Tlie  wofkstiop  began  wiin  a  detailed  look 
at  sctor'ce  education  in  Ihe  K-6  regime,  with 
presentations  on  the  cognitive  development 
ol  elemcniary  school  children,  new  develop¬ 
ments  in  elementary  school  science  teach¬ 
ing.  and  a  review  of  the  finest  educational 
materials  available.  A  common  theme  in 
these  discussions  was  the  inr^xxlance  of  a 
hands-on.  inquiry-based  approach  to  sciefKe 
education.  The  efficacy  of  such  a  pedagogi¬ 
cal  model  was  dernonstrated  during  visits  to 
I'asadena  elementary  schools. 

Despite  pockets  of  wealth  in  the  city,  the 
Pasadena  school  disthet  as  a  whole  is  not 
particularly  well-endowed,  and  the  school 
population  is  primarily  minority  students 
(about  two-thirds  Hispanic).  Five  years  ago. 
Pine  and  Bower,  in  conjunction  with  the  Pas¬ 
adena  Unified  School  District  began  project 
SEED  (ScierKre  for  Early  Educational  Devel¬ 
opment),  which  provides  the  infrastructure 
and  teacher-training  needed  to  operate  an 
effective  hands-on  science  program.  The  ef- 
fea  was  striking.  Children  who  under  other 
circumstar>ces  probably  would  have  been 
turned  off  to  scierK:e.  instead  were  engaged 
in  and  enthusiastic  about  the  subject  More¬ 
over.  other  subjects,  such  as  mathematics 
and  language  arts,  were  iruegrated  into  the 
scierKX  curriculum,  givir^  added  relevince 
to  all  subjects. 

Issues  relevant  to  secondaiy  education 
(middle  school  and  high  school)  %vere  also 
discussed.  Although  many  aspects  of  sec¬ 
ondary  education  are  quite  differerff  from 
those  in  K-6.  the  basic  thrust  of  what  consti¬ 
tutes  effective  scierKe  education  remains  the 
same.  In  contrast,  howler,  to  the  fairly 
complete  set  of  curriculaf  materiab  available 
for  elementary  educatioa  there  is  a  relative 
dearth  of  hands-on  secondary  science  mate¬ 
rials  The  central  (heme  (hat  emerged  from 
the  woricshop  was  the  conc^  of  systemic 
change.  This  concept  calls  to  resfruduring 
precollege  science  educatKm  based  on  an 
inquiry-oriented.  hands-on  approach,  as  op¬ 
posed  to  (he  traditional  (extbt^  approach. 

It  also  requires  (he  institutionafization  of  (he 
program  by  providing  infrastructure  (a  sci¬ 
ence  materials  center  arid  other  facilities) 
and  teacher  training  to  imprewe  the  teachers' 
scientific  'f'Kjwledffe  arvi  “comfort  levet"  as 


w'cll  as  lo  mirodiico  leaclu-rs  lo  ih.-w  ptd.i 
gOi?iC3l  melhods 

Scu’niisis  may  pkiy  a  ic»!«' m  lius  cfloft  t*'- 
working  with  ihe  scluwl  disUici  to  validai*- 
the  program  (is  ii  good  science?;  and  assist 
mg  m  teacher  training  The>’  may  also  aid  in 
deve/oprng  rrew  materials.  cr.f»ecially  at  ihe 
secondary  level.  However,  it  is  critical  Ih.ii 
scientists  become  educated  about  the  issues 
in  question.  If  scientists  are  to  help  in  devel 
c^ing  educational  materials,  it  is  essential 
that  they  learn  about  the  materials  already 
available  in  order  not  to  reinvent  the  wh^l 
(as  often  happens),  as  welt  as  to  be  aware 
of  the  most  effective  instructional  models 
ar)d  to  understand  what  constitutes  appropri¬ 
ate  subject  material  for  a  given  age-group. 
Similar^,  if  scientists  are  to  be  effective 
agents  within  the  schools,  they  must  have 
some  knowledge  of  how  to  interact  with 
school  districts  And  the  people  in  (hem.  In 
particular,  they  must  recognize  teachers  and 
administrators  as  professional  equals,  work 
with  them  in  a  collegial  fashion,  artd  be  sen 
sitive  to  the  restraints  and  special  problems 
faced  by  those  who  educate  our  children. 

The  NSRC  woricshops  for  scientists  will  play 
a  significant  role  in  helping  to  bring  this  in¬ 
formation  to  the  scientifib  community. 

AfXTs  Space  Physics  and  Aeronomy  sec¬ 
tion  can  play  an  important  part  in  sci¬ 
ence  education  r^orm.  aind  an  Education 
Ctonmittee  has  been  fonned  within  SPA  to 
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What  Is  DOSE? 

NASA's  Crustal  Dynamics  Projea  (COP) 
spearheaded  a  major  scientific  and  engineer- 
ir^  effort  over  the  last  decade  lo  develop 
and  apply  space  geodetic  techniques  such 
as  Very  Long  Baseline  Interferom^  (VLBI) 
arxl  Stellite  Laser  Ranging  (SLR)  to  a  wide 
range  of  problems  in  the  Earth  sciences.  Ma¬ 
jor  study  areas  included  plate  motion,  broad 
scale  crustal  deformation,  polar  motion,  and 
vanalion  in  the  Earth’s  rotation  rale.  Obser¬ 
vations  were  initialed  all  over  ihe  world  in 
collaboration  with  international  scientists 
andagefKies.  while  university  and  other  sci- 
errtists  in  this  country  received  funding  for 
research  projects  utilizing  the  new  data.  Nu¬ 
merous  accomplishments  over  the  lifetime  of 
the  CDP  (to  be  summarized  in  an  upcoming 
ACXf  monograph)  irKiude  an  order  of  magni¬ 
tude  improvement  in  the  accuracy  of  space 
geodetic  measurements;  monitoring  varia- 


Ozooe  (coot,  from  page  275) 

chemical  reactions  simitar  to  (hose  that  ae- 
ate  the  Antarctic  ozone  hole.  The  aerosols 
help  to  reduce  the  amcxint  of  reactive  nitro¬ 
gen  In  the  stratosphere,  enabling  more  active 
chtorine  to  be  generated,  which  can  go  on 
to  destroy  ozone. 

After  the  last  big  sulfur -expelling  eruption 


CAN  (i  r  ()  !■  H  Y  S  I 


d'.t  .is  a  tcx'.al  {Hjini  taf  odu.  .iimi: 

rfiofls  fclalcd  lo  o.jr  Chile,'.--: 

luivo  a  (asciriaiion  wiih  sfvar*-  bi.it  is  fival-- 
oniv  by  tl-cir  mi-^rcsl  in  dinosaurs.  Mori-o. 
space  scierKe  is  iniimalely  associated  wuh 
exploration  and  discovery,  whicli  are  the 
primary  emotiona!  motrvators  lor  science 
llius.  space  science  is  a  unique  Io«yI  l-jt 
sumulatifYg  interest  in  science  as  a  wliole, 
and  it  can  also  serve  as  one  of  the  vehicles 
for  teaching  science.  Moreover,  many  of  us 
have  children  ourselves,  making  their  educa 
tion  more  than  an  abstract  concern. 

One  of  the  goals  of  the  SPA  Education 
Committee  is  to  bring  to  our  community  the 
information  it  needs  to  be  effective.  We  are 
planning  to  hold  a  workshop  similar  to  the 
NSRC  meeting  (with  the  technical  support  o 
the  NSRO  that  will  serve  as  an  important 
vehicle  for  disseminating  intomatiorL  This 
workshop,  which  will  be  announced  soon  ii 
Eos,  will  only  mark  the  beginning  of  a  pro¬ 
cess  by  which  we  will  enable  intoested  SPA 
membm  to  be  effective  agents  for  quality 
science  educatioa  Our  invofvemem  will  en¬ 
sure  (hat  space  physics  is  not  ignored  in  the 
schools — so  that  one  day,  when  high  schoo' 
stiidents  are  asked,  "What  is  the  biggest  ob¬ 
ject  in  the  solar  system?."  they  will  respond; 
lhat's  easy— Jupiter's  magnetosphere."— 
Ramon  £  Lopa,  tJniuemty  ofhfaryfand.  As- 
tronomy  DepiMOnent 


tions  in  the  Earth's  pole  position  and  rota¬ 
tion  rate  with  astounding  resolutioa  leading 
lo  greats  hnpimied  undentandir^  of  (he  un¬ 
derlying  pbysks;  and  demonstration  of  a 
remaikable  consistency  in  plate  veiodties 
from  geodetic  (decadal)  to  geologic  (several 
milliontcor)  time  scaleiL 

The  CDP  toinally  ended  la  1991,  and 
many  sderdists  in  the  geodetic  and  geophys 
ical  communities  have  been  wondering  wh« 
NASA’S  plans  are  for  Mlow-on  projeda.  In 
particular,  are  tite  yerlanilar  tedmicaf  and 
scientific  achievements  in  VLBI  and  SIR  10 
be  abandoned  just  %vhen  they  have  rmched 
a  critical  maturib^  to  making  certain  types  of 
measurements?  Are  the  time  series  of  geo¬ 
detic  baseline  changes  lo  be  truncated  just 
when  interesting  trends  have  started  being 
observed  and  quantified  with  increasir^ 
rigor?  What  is  the  proper  role  of  the  Global 
Positioning  System  (G^  In  the  new  mix  of 
space  geodetic  techniques?  How  does  CPS 
compare  in  terms  of  precision  and  accuracy 
lo  its  more  nuture  oxisins,  VLBI  and  ^il? 
What  levels  of  funding  to  sroall-sdence 
projects  can  researchers  expect  from  NASA 
in  the  field  of  space  geodesy? 

The  answers  to  at  least  some  of  these 
questions  may  be  toind  in  a  new  program 
termed  Dynarnics  of  the  Solid  Earth  (DOSE), 
sponsored  by  NASA's  Solid  Earth  Science 
BraiKh.  The  DOSE  program  aims  lo  exploit 
specific  advances  resulting  from  the  CDP 
and  other  NASA  activities,  openirqi  rtew  ave¬ 
nues  of  research  in  sudi  areas  as  piMe 


looked  with  Siolarski  at  total  oeone  after  the 
eruptions  of  both  Q  Oiichdn  and  Pinatubo. 
reported  “no  unique  volcanic  signature"  at 
mid-latitudes. 

The  explanation  be  that  the  chlo¬ 
rine-freeing  reactions  on  the  aerosob  need 
colder  temperatures  to  work,  according  to 
David  Hofrnann  of  the  NatioruJ  Oceanic  and 
Atmospheric  Administration's  Qimale  Moni- 


Y  A  1  U  N  I  O  N 


Ni!i..iiiI  S^u'iivL’  K  C'l  111  rcc',  (  cn  ter.  NISI  I  K-purt  t-il'VT 
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Working  Conference 
on  Precollege  Science  Education 
for  Scientists  and  Engineers 


March  7-13, 1992 

California  Institute  of  Technology 
Pasadena,  California 


PROGRAM 


H  National  Science  Resources  Center 

SMI  r  I  ISOMAN  INSTniinON-NATIONAl.  ACADEMY  OF  SCIENCES 


Working  Conference 
on  Precollege  Science  Education 
for  Scientists  and  Engineers 


H  National  Science  Resources  Center 

SMimsONTAN  INSTITUTION-NATIONAL  ACADEMY  OF  SQENCES 


PROGRAM 


The  National  Science  Resources  Center  is  operated  by  the  Smithsonian  Institution  and  the  National 
Academy  of  Sciences  to  improve  the  teaching  of  science  in  the  nation's  schoob.  The  NSRC  collects  and 
disseminates  information  about  exemplary  science  leaching  resources,  develops  innovative  science  curriculum 
materials,  and  sponsors  outreach  activities  to  help  school  districts  develop  and  sustain  hands-on  science 
programs.  The  NSRC  is  located  in  the  Arts  and  Industries  Building  of  the  Smithsonian  Institution  in 
Washington,  D.C. 


Working  Conference  on  Precollege  Science  Education 
for  Scientists  and  Engineers 

Program  Goals 


The  National  Sdcncc  Resources  Center  is  spwnsoring  a  scries  of  four  annual  working  conferences  to  help 
scientists  and  engineers  become  effectively  involved  in  efforts  to  improve  science  education  in  the  schools. 
These  conferences,  of  which  this  is  the  first,  are  part  of  the  National  Elementary  Science  Leadership 
Initiative,  the  Center's  national  leadership  development  effort  that  focuses  on  the  reform  of  science  education 
in  the  schools. 

Conference  attendees  participate  in  hands-on  activities  to  become  familiar  with  approaches  to  science 
instruction  that  are  appropriate  for  children  in  grades  K-12;  review  exemplary  science  curriculum  materials; 
observe  examples  of  effective  science  teaching  in  public  school  classrooms;  and  discuss  the  characteristics  of 
effective  elementary  and  secondary  school  science  teaching  materials  and  programs. 

These  experiences  provide  participants  with  the  opportunity  to  work  with  national  leaders  in  science 
education  reform  and  to  develop  effective  roles  for  improving  science  instruction  in  their  communities.  These 
roles  include 

•  acting  as  advocates  for  the  establishment  of  hands-on,  bquiry-based  school  science  programs  in  local 
communities; 

•  working  coUaboratively  with  school  districts  to  help  aeate  and  sustain  effective  science  programs  in 
the  schools; 

•  working  with  teachers  to  contribute  to  the  development  of  high-quality  teaching  materials  and 
resources; 

•  participating  in  the  in-service  and  preservice  education  of  teachers;  and 

•  working  coUaboratively  with  teachers  to  help  teach  science  more  effectively. 


NSRC  Sponsors 

Amoco  Foundation 
Digital  Equipment  Corporation 
Dow  Chemit^  Company  Foundation 
E.I.  du  Pont  de  Nemours  and  Company 
Hewlett-Packard  Company 
John  D.  and  Catherine  T.  MacAithur  Foundation 
National  Science  Foundation 
U.S.  Department  of  Defense 
U.S.  Department  of  Education 
The  W.K  KeUogg  Foundation  Endowment  Fund 
of  the  National  Academy  of  Sciences  and  the  Institute  of  Medicine 


Saturday,  March  7, 1992 


IKM)  p.m. 
2:00  pjn. 


3:15  pjn. 


California  Institute  of  Technology 
Braun  Laboratory 
Conference  Room  151 


Registration 


Welcoming  Remarks 

Douglas  Lapp 

Executive  Director 

National  Sdcncc  Resources  Center 

Jerry  Pine 

Professor  of  Physics 

California  Institute  of  Technology 


Introduction  of  Participants  and  Staff 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 


Overview  of  Program 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 

Break 


1 


Elementary  School  Science 


3:30  pjn. 


4:15  pjn. 


S-JO  p.m. 


Goals  for  Science  Instruction  in 
Elementary  Schools 

Doug  Lapp 


New  Developments  in  Elementary  Science 
Insi^Us  Curriculum  Project 
Education  Development  Center  (EDC) 

Karen  Worth 
Principal  Investigator 
Insights  Project 

Education  Development  Center,  Inc. 
Discussion 


AdiournmeBt 


2 


Sunday,  March  8, 1992 


California  Institute  of  Technology 
Brann  Laboratory 
Conference  Room  151 

I 


I 

I 

‘  8:00  ajn. 

i 

9:00  ajn. 

I 

f 

9:45  ajn. 


IIKK)  ajD. 

11:15  ajB. 

12KW  aooD 


Elementary  School  Science 


Breakfast 

Chandler  Hall  Cafeteria 


Elementary  School  Children: 

Who  Are  They  and  How  Do  They  Learn? 

Karen  Worth 
Faculty 

Wheelock  College 
Boston,  Massachusetts 


New  Developments  in  Elementary  Science 
(continued) 

Science  and  Technology  for  Ouldrm  (STC) 

Curriculum  Project 

National  Science  Resources  Center 

Doug  Lapp 
Sally  Shuler 

Discussion 


Break 


Elements  of  an  Effective  Elementary 
Science  Program 

Sally  Shuler 


Lunch 


3 


1:15  pjn- 


2 JO  pjn. 


4:15  pjn. 


5 JO  pjn. 


New  Developments  In  Elementary  Science 
(continued) 

Full  Option  Science  System  (FOSS) 
Curriculum  Project 
Lawrence  Hall  of  Science 

Laurence  Malone 
FOSS  Coordinator 
Lawrence  Hall  of  Sdence 

Discussion 


Work  Session;  Review  of  Elementary  Science 
Curriculum  Materials 

Note:  This  session  will  take  place  in 
Norman  Church  Laboratory, 

Kerkhoff  102 


Plenary  Session;  Discussion  of  Elementary 
Science  Curriculum  Issues 

Facilitator 

Doug  Lapp 


Adjournment 


4 


6:45  pjn. 


Reception  and  Dinner 


The  Huntington— 

Library,  Art  Collections,  and  Botanical  Gardens 
Welcome 

Thomas  E.  Everhart 
President 

California  Institute  of  Technology 
Keynote  Address 
Bob  Tierney 

Science  Teacher  Consultant 
National  Writing  Project 
University  of  California  at  Berkeley 


5 


Monday,  March  9, 1992 


8:00  a.m. 


9:00  ajn. 


lOKK)  ajn. 


12  JO  noon 


California  Institnte  of  Technology 
Braon  Laboratoiy 
Conference  Room  151 


Elementary  School  Science 


Breakfast 

Chandler  Hall  Cafeteria 


Overview  of  Pasadena  Unified  School  District 
Elementary  Science  Program 

Jennifer  Yur6 
Coordinator 

Science  for  Early  Educational  Development 
(SEED)  Project 

Pasadena  Unified  School  District 


Visit  to  Elementary  School  Classrooms 
Pasadena  Unified  School  District 


Lunch 


7 


1:15  pjn. 


Case  Studies  of  Efforts  to  Improve  Elementary 
School  Science 


2:15  pJn. 


3:15  pJD. 


1.  Project  SEED 

Pasadena  Unified  School  District/ 
California  Institute  of  Technology 

Jennifer  Yur6 
Coordinator,  Project  SEED 
Pasadena  Unified  School  District 

Jim  Bower 

Assistant  Professor  of  Biology 
California  Institute  of  Technology 

Michael  Klentschy 

Associate  Superintendent,  Instruction 

Pasadena  Unified  School  District 

Jerry  Pine 

Professor  of  Physics 

California  Institute  of  Technology 

Discussion 


11.  jSrifnee  and  Health  Education 
Partnership  (SEP) 

San  Francisco  Unified 
School  District/University  of 
California  at  San  Francisco 
Medical  School 

Jan  Tuomi 

City  Science  Coordinator 

Science  and  Health  Education  Partnership 

San  Francisco 

Margaret  Clark 
professor-in-Residence 
Cancer  Research  Institute 
University  of  California  at 
San  Francisco  Medical  School 

Discussion 


Break 


8 


3:30  pjn. 


4:30  pJn. 


5:30  pjn. 


III.  Eltmentarv  Science  Collaborative 
Midland  Public  Schools/Dow 
Chemical  Company 

Sarah  Lindsey 

Science  Coordinator/Director 
Science  Resource  Center 
Midland  Public  Schools 
Midland,  Michigan 

Jan  Loveless 

Manager  of  Education  Affairs 
Dow  Chemical  Company 
Pittsburg,  California 

Discussion 


IV.  Pioneers  in  Elementary  Science  Reform 
Charles  Hardy 

Assistant  Superintendent,  Instruction  and  Curriculum 
Highline  Public  Schools 
Seattle,  Washington 

Susan  Sprague 

Director,  Association  of  Science  Materials  Centers 
tASMC)  and 

Director,  Science/Social  Sciences  (K-12) 

Mesa  Public  Schools 
Mesa,  Arizona 

Discussion 


Adjournment 


9 


Toesday,  March  10, 15^2 


8:00  8Jn. 

9KK)  ajn. 


10:45  sjn. 

11H)0  ajD. 

12K)0  noon 


California  Institute  of  Technology 
Braun  Laboratory 
Conference  Room  151 


Elementary  School  Science 


Breakfast 

Chandler  Hall  Cafeteria 


Work  Session:  Roles  for  Scientists  and 
Engineers  in  the  Improvement  of  Elementary 
School  Science  (Small  Group  Discussions) 

•  What  strategies  have  you  tried? 

•  Which  were  most  successful? 

•  What  was  the  long-term  impact? 

•  Which  were  least  successful? 

•  What  lessons  have  you  learned? 


Break 


Plenary  Session 

•  Reports  from  Groups 

•  Discussion 

Facilitator 
Sally  Shuler 

Lunch 
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1:15  pjD. 


Overview  of  Science  Teaching  in 
Secondary  Schools 

Doug  Lapp 


1:45  pjn. 

2:45  pjn. 
SHM)  pjn. 


Adolescents:  Who  Are  They  and  How  Do 
They  Learn? 

David  Elkind 
Professor  of  Child  Study 
Tufts  University 


Break 


Panel  Discussion:  What  Is  the  Situation  in 
Middle  School  Science  Classrooms? 

Harold  Pratt 

Former  Executive  Director,  Curriculum 
Jefferson  County  Public  Schoob,  Colorado 

Bill  Came 

Science  Department  Chairperson 
Parker  Middle  School 
Reading,  Massachusetu 

Debbie  Jones 

Science  Curriculum  Specialist  and 
Former  Middle  School  Science  Teacher 
Fairfax  County  PubUc  Schoob,  Virginia 


4:15  pjD. 


5:30  pjn. 
5:45  pjD. 


Case  Study  of  an  EfTort  to  Improve 
Middle  School  Science 

Chemical  Education  for  Public  Understanding 
Program  (CEPtJP) 

Lawrence  Halt  of  Science 

Herb  Thicr 
Director,  CEPUP 
Lawrence  Hall  of  Science 

Glenn  Affleclc 
Production  Section  Manager 
Scientific  Instruments  Division 
Hewlett-Packard  Company 

Discussion 


Adyoumment 


Reception 

SEED  House 
287  Hill  Avenue 


Wednesday,  March  11, 1992 


8:00  ajn. 


9KKI  ajn. 


10:30  ajD. 


California  Institute  of  Technology 
Braun  Laboratoiy 
Conference  Room  151 


Secondary  School  Science 


Breakfast 

Chandler  Hall  Cafeteria 


Panel  Discussion:  What  Is  the  Situation 
in  High  School  Science  Classrooms? 

Harold  Pratt 

Former  Executive  Director,  Curriculum 
Jefferson  County  Public  Schools,  Colorado 

Arthur  Eisenkraft 
Physics  Teacher 
Fox  Lane  High  School 
Bedford,  NY 

Maria  Alicia  Lopez-Frecman 
Chemistry  Teacher 
Montebello  High  School 
Montebello,  California 

Ken  Bingman 
Biolo^  Teacher 

Shawnee  Mission  West  High  School 
Shawnee  Mission,  Kansas 


Break 
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10:45  aJD. 


Case  Studies  of  Efforts  to  Improve 
High  School  Scieuce 

1.  Chemistry  in  the  Community  (ChemCom) 


12K)0  Doon 

1:15  pJD. 


2:45  p.m. 


Dwalne  Eubanlcs 

Director,  Division  of  Chemical  Education 
Examination  Institute 
Americas  Chemicai  Society 

Lucy  Pryde 

Chairman,  Division  of  Chemical  Education 
American  Chemical  Society 

Discussion 


Lunch 


II.  Microcomputer-Based  laboratory  (MBL) 
Project 

Robert  Tinker 
Chief  Science  Officer 
Technical  Education 
Research  Center,  Inc. 

Cambridge,  Massachusetts 

Discussion 

Plenary  Session:  Discussion  of  Secondary 
School  Science  Curriculum  Issues 

Facilitator 

Sally  Shuler 
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3-30  pjn. 


5:30  pjn. 
8KM  pJn. 


RecoDceptualizing  the  Science  Curriculuni 

•Prefect  2061 

Walter  Gillespie 
Deputy  Director,  Project  2061 
American  Association  for  the 
Advancement  of  Science 

*Scope,  Sequence  md  Coor^nation  (SSC) 
Prefect 

Russell  Aiuto 

Director,  Research  and  Development 
Scope,  Sequence,  and  Coordination  Project 
National  Science  Teachers  Association 


Adljoumment 


Workshop  on  Microcomputer*Based  Laboratory 
(optional) 

Robert  Tinker 
Chief  Science  Officer 
Technical  Education 
Research  Center,  Inc. 

Cambridge,  MassachusctU 
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lliarsday,  March  12»  1992 


8K)0  ajn. 

9:00  ajn. 


10:15  aJD. 

10*30  ajn. 


11:45  pun. 


California  Institute  of  Technology 
Braun  Laboratoiy 
Conference  Room  151 


Secondary  School  Science 


Breakfast 

Chandler  Hall  Cafeteria 


Case  Studies  of  Efforts  to  Improve  High 
School  Science  (continued) 

III.  Wisconsin  Fast  Plants  Project'*' 


Paul  Williams 

Professor  of  Plant  Pasholo^  and 
Director,  Center  for  Biology  Education 
University  of  Wisconsin  at  Madison 

Discussion 


Break 


IV.  Woodrow  Wilson  National  Fellowship 
Foundation  Leadership  and  Outreach 
Progratp 

Carlo  Parravano 
Chairman 

Division  of  Natural  Sciences 

State  University  of  New  York  at  Purchase 

Discussion 


Ltunch 
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Secondary  School  Science 


IHM  pJD. 

2:00  pjD. 

3K)0  pjn. 
3:15  pjn. 


4:45  pjn. 

5J0  pjn. 


The  Development  of  National  Standards  for 
Science  Education 

Kenneth  M.  Hoffman 
Associate  Executive  Officer  for  Education 
Coordinating  Council  for  Education 
National  Research  Council 

Discussion 

New  Frontiers  in  the  Assessment  of 
Student  Learning  in  Science 

Richard  Shavelson 

Dean,  Graduate  School  of  Education 

University  of  California  at  Santa  Barbara 

Break 


Work  Session:  Roles  for  Scientists  and 
Engineers  in  the  Improvement  of  Secondary 
School  Science  (Small  Group  Discussions) 

•  What  strategies  have  you  tried? 

•  Which  were  most  successful? 

•  What  was  the  long>term  impact? 

•  Which  were  least  successful? 

•  What  lessons  have  you  learned? 


Plenary  Session 

•  Reports  ffnm  Groups 

•  Discussion 

Fadiitator 
Doug  Lapp 


Adjournment 
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6:45  pjn. 


Reception  mod  Dinner 

The  Athenaeum 

Improving  Science  Education: 

How  Scientists  Can  Help 

Bruce  Alberts 

Professor  of  Biochemistry  and  Biophysics 
University  of  California  at  San  Francisco 
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8K)0  a.m. 

9:00  ajo. 


10:00  ajD. 

12KK)  pjn. 
1  JO  pjn. 


3KW  pjn. 


Friday,  March  13, 1992 

California  Institute  of  Technology 
Brann  Laboratory 
Conference  Room  151 


Breakfast 

Chandler  Hall  Cafeteria 


Case  Studies  of  Efforts  to  Improve  High 
School  Science  (continued) 

V.  Southeastern  Wisconsin  Industry/ 

Academic  Council  on  Science  Education 

Robert  Fitch 
Chairman 

National  Industry  Council  for  Science  Education 


Work  Session:  Recommendations  for 
Future  Action  •  (Small  Group  Discussions) 


Barbecue 


Plenary  Session 

•  Reports  from  Groups 

•  Discussion 

Facilitator 
Doug  Lapp 

Closing  Remarks 
Doug  Lapp 

Adjournment 


23 


Working  Conference  on  Precollege  Science  Education 
for  Scientists  and  Engineers,  1992  Participants 


1.  J.  Henry  Ambrose 
Arlington,  VA 

2.  Fred  Begay 

Los  Alamos,  NM 

3.  Margpei  R.  Clark 
San  Francisco,  CA 

4.  F.  Lee  Cook 
Huntsville,  AL 

5.  Karen  Conzelman 
Glendale,  AZ 

6.  A.  Steven  Dahms 
San  Diego,  CA 

7.  Robert  M.  Fitch 
Racine,  WI 

8.  Burton  Goodrich 
Maynard,  MA 

9.  Rat^ond  B.  Heath 
Albuquerque,  NM 

10.  Michael  E.  Hodges 
Aiken,  SC 


11.  Susan  Kanowith-Klein 
Los  Angeles,  CA 

12.  Alan  J.  Lazarus 
Cambridge,  MA 

13.  Ramon  E.  Lopez 
Laurel,  MD 

14.  Jan  B.  Loveless 
Pittsburg,  CA 

15.  Edward  Lumsdaine 
Toledo,  OH 

16.  Ellen  P.  Metzger 
San  Jose,  CA 

17.  Robert  C.  Najjar 
Tonawanda,  NY 

18.  Gregory  E.  Reaves 
West  Point,  PA 

19.  Theodore  D.  Schulu 
Yorklown  Heights.  NY 

20.  Michael  B.  Silevitch 
Boston,  MA 


21.  AlanF.  Smith 
Tuscon,  AZ 

22.  Otis  J.  Sproul 
Durham,  NH 

23.  Bess  Stephens 
Palo  Alto,  CA 

24.  George  Stranahan 
Woody  Creek,  CO 

25.  KarlJ.Swyler 
Upton,  NY 

26.  Mare  Taagqreta 
Irvine,  CA 

27.  Hector  Timourian 
Livermore,  CA 

28.  David  Turriff 
Green  Bay.  Wl 

29.  Bruce  Tsunitani 

30.  Carolyn  RuA  A.  WaUams 
Nashville.  TN 

31.  Vera  Zdravkovich 
Largo.  MD 


National  Science  Resources  Center 
Working  Conference 
on  Precollege  Science  Education 
for  Scientists  and  Engineers 
March  7-13, 1992 


PARTICIPANTS 


J.  Henry  Ambrose 

Director,  External  Affairs 
Bell  Atlantic  Corporation 
Arlington,  VA 

Fred  Begay 

Staff  Physicist 

Los  Alamos  National  Laboratory 
Los  Alamos,  NM 

Margaret  R.  Clark 

Academic  Coordinator 

Science  and  Health  Education  Partnership 

Professor,  Cancer  Research  Institute 

University  of  California 

San  Francisco,  CA 

F.  Lee  Cook 

Director,  Institute  for  Science  Education 
Associate  Dean  of  Science 
University  of  Alabama 
HuntsviUe,  AL 

Karen  Conzclman 

Faculty 

Department  of  Biology 
Glendale  Community  College 
Glendale,  AZ 

A.  Steven  Dahms 

Professor  of  Chemistry 
San  Diego  State  University 
San  Diego,  CA 

Robert  M,  Fitch 
Outirman,  pro  tern 

National  Industry  Council  for  Science  Education 
Radne,  WI 


Burton  Goodrich 
Program  Manager 
En^cers  Into  Education 
Distal  Equipment  Corporation 
Maynard,  MA 

Raymond  B.  Heath 

Science  Advisors  (SCIAD) 

Program  Coordinator 
Sandia  National  Laboratories 
Albuquerque,  NM 

Michael  E.  Hodges 
Fellow  Engineer 

Westingbouse  Savannah  River  Company 
Aiken,  SC 

Susan  Kanowitb-Klein 

Director,  Science  Education  Partnership 

Department  of  Medicine 

Division  of  Clinical  Immunology  and  Allergy 

UCLA  School  of  Medicine 

Los  Angeles,  CA 

Alan  J.  Lazarus 
Senior  Research  Scientist 
Massachusetts  Institute  of  Technology 
Cambridge,  MA 

Ramon  E.  Lopez 
Scientist/Project  Manager 
Applied  Physics  Laboratory 
The  Johns  Hopkins  Univerdty 
Laurel,  MD 

Jan  B.  Loveless 
Manager  of  Education  Affairs 
The  Dow  Chemical  Company 
Pittsburg,  CA 
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Edward  Lumsdaine 
Dean  of  Engineering 
The  University  of  Toledo 
Toledo,  OH 

Ellen  P.  Metzger 

Associate  Professor 
Department  of  Geology 
San  Jose  State  University 
San  Jose,  CA 

Robert  C.  Najjar 
Senior  Chemist 

Union  Carbide  Industrial  Gases  Inc. 

Tonawanda,  NY 

Gregory  E.  Reaves 

Lead  Production  Supervisor 

Merck  Pharmaceutical  Manufacturing  Division 

West  Point,  PA 

Theodore  D.  Schultz 
Research  Staff  Member 
IBM  Watson  Research  Center 
Yorktown  Heights,  NY 

Michael  B.  Silevitch 

Professor  of  Electrical  and  Computer  Engineering 
Northeastern  University 
Boston,  MA 

Alan  F.  Smith 
Research  Associate 
Department  of  Biochemistry 
University  of  Arizona 
Tucson,  AZ 

Otis  J.  Sprout 

Dean,  College  of  Engineering  and  Physical  Sciences 
University  of  New  Hampshire 
Durham,  NH 


Mare  Taagepera 

Senior  Lecturer 

Director,  Science  Education  Programs 
School  of  Physical  Sciences 
Department  of  Chemistry 
University  of  California 
Irvine,  CA 

Hector  Timourian 

Staff  Scientist 

Science  Education  Center 

Lawrence  Livermore  National  Laboratory 

Livermore,  CA 

David  TurrilT 

President,  The  Einstein  Project,  Inc. 

Director  of  Toxicology 
Beilin  Memorial  Hospital 
Green  Bay,  WI 

Carolyn  Ruth  A.  Williams 

Asst.  Dean  for  Minority  Affairs 

Associate  Professor  of  the  Practice  of  Engineering 

Education 

Vanderbilt  University 
Nashville,  TN 

Vera  Zdravkovich 

Director,  Science  and  Technology  Resource  Center 
Prince  George's  Community  College 
Largo,  MD 


George  Stranahan 

President,  Aspen  Community  School 

Board  Member,  Aspen  Education  Research 

Foundation 

Woody  Creek,  CO 

Karl  J.  Swyier 

Precollege  Educational  Program  Manager 
Sdence  Education  Center 
Brookhaven  National  Laboratory 
Upton,  NY 
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National  Science  Resources  Center 
Working  Conference 
on  Precollege  Science  Education 
for  Scientists  and  Engineers 
March  7-13,  1992 


PRESENTERS 


Glenn  AIReck 

Production  Section  Manager 
SdentiTic  Instruments  Division 
Hewlett-Packard  Company 
1601  California  Avenue 
Palo  Alto,  CA  94304 
415-857-2547 

Russell  Aiuto 

Director  of  Research  and  Development 
National  Science  Teachers  Association 
1742  Connecticut  Avenue,  NW 
Washington,  DC  20009 
202-328-5800 

Bruce  Alberts 
Professor 

Department  of  Biochemistry  and  Biophysics 
University  of  California 
San  Francisco,  CA  94143-0448 
415-476-4123 

Ken  Bingman 

Biology  Teacher 

Shawnee  Misuon  West  High  School 
8800  West  85th  Street 
Shawnee  Mission,  KS  66212 
913^2-3900  xl62 

Jim  Bower 

Assistant  Professor  of  Biology 
California  Institute  of  Technology 
Division  of  Biology 
Mail  Stop  216-76 
Pasadena,  CA  91125 
818-356^17 

BiUCniue 

Science  Department  Chairperson 
Parker  Middle  School 
45  Temple  Street 
Reading,  MA  01940 
617-944-1236 


Margaret  Clark 

Academic  Coordinator 
University  of  California 
Science  Education  Partnership 
Box  0905 

San  Francisco,  CA  94143-0905 
415-476-3931 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Alts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washij^on,DC  20560 

202-357-2555 

Arthur  Eiscnkrall 
Physics  Teacher 
Fox  Lane  High  School 
Fox  Lane 

Bedford,  NY  10506 
414-241-6043 

David  Elklnd 
Professor  of  Child  Study 
Tuhs  University 
Eliot  Pearson 

Department  of  Child  Study 
105  College  Avenue 
Medford,  MA  02155 
617-627-3355 

Dwainc  Eubanks 

Director,  Division  CHED 
Examination  Institute 
American  Chemical  Society 
Oklahoma  State  University 
107  Physical  Sciences  Building 
Stillwater,  OK  74078 
403744-5947 
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703-960-9820 

Michael  Kkntachy 
Associate  Superintendent,  Instruction 
Pasadena  Unified  School  District 
351  South  Hudsmi  Avenue 
Pasadena,  CA  91109 
818-795-6981  l22S 


Douglas  Lapp 

Executive  Director 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 
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2067  Massachusetts  Avenue 
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Working  Conference 
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April  2,  1992 

Olive  Covington 

Director  of  Outreach 

National  Science  Resources  Center 

Arts  &  Industries  Building,  Room  1201 

Smithsonian  Institution 

Washington,  D.C.  20560 

Dear  Olive, 

Thank  you  for  all  your  help.  I  realize  my  phone  call  last 
week  couldn't  have  come  at  a  worse  time.  You  had  only  one 
hour  left  before  leaving  for  the  Boston  NSTA  meeting  and 
finish  your  presentation  and  probably  x  number  of  other 
things  not  mentioned.  Still  you  found  time  (where?)  to  fax 
some  of  the  information  I  requested  and  federal  express  the 
rest.  You  are  incredible! 

The  faxed  material  was  immediately  useful  in  adding  final 
(and  important)  touches  to  a  grant  proposal  (University  of 
California  Presidential  Grants  for  School  Improvement)  that 
we  submitted  this  past  week  from  the  Science  Education 
Partnership  at  the  UCLA  School  of  Medicine.  The  Mechling 
and  Oliver  booklets  for  promoting  science  among  elementary 
school  principals  are  providing  me  with  much-needed 
background  information  to  speak  with  principals  in  my  local 
high  school  complex  (5  elementary  schools,  i  middle  school, 
and  1  high  school) .  As  mentioned,  I'm  working  with  my 
community's  parent-teacher-school  administration  alliance 
(The  Palisades  Complex) .  We  want  to  establish  a  dialogue 
with  the  principals  to  find  out,  first,  what's  happening 
with  science  education  at  all  grade  levels  and  then  to 
determine  what  can  be  done  to  enhance  the  teaching  of 
science  in  K  -12  classrooms. 

The  NSRC  conference  at  Cal  Tech  was  great.  The  handouts, 
resource  materials  and  information  from  the  presentations 
are  extremely  useful.  The  knowledge  gained  from  the  meeting 
is  already  shaping  the  future  development  of  our  activities 
at  UCLA.  In  addition,  the  meeting  was  a  valuable  networking 
opportunity.  However,  one  of  the  most  critical  aspects  of 
the  meeting  was  the  way  you,  Sally  and  Doug  and  others  from 
NSRC  and  Cal  Tech  made  us  all  feel  comfortable  and  “at 
home."  You  created  a  warm  and  collegial  atmosphere  making 
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it  easy  for  everyone  to  share  information  and  ideas  and 
support  and  stimulate  one  another. 


Thank  you  for  so  much.  I  hope  the  NSTA  meeting  was 
successful  for  you  and  your  colleagues  at  the  NSRC. 


1 


Ms.  Olive  Covington 
Director  of  Outreacli 
National  Science  Resources  Center 
Arts  and  Industries  Building  Room  1201 
I  Smithsonian  Institution 

I  Washington,  D.C.  20560 


Dear  Ms.  Covington: 


Enclosed  you  will  find  a  check  for  $1,400  for  the  registration 
fee  for  the  NSRC  Leadership  Institute.  We  are  extremely  proud 
that  we  have  been  given  the  opportunity  to  develop  our  science 
programs  under  your  guidance.  Our  team  is  anticipating  an  eventful 
week  at  The  Smithsonian. 

I  also  wanted  to  tell  you  that  the  week  I  spent  at  Cal  Tech  attending 
your  science  workshop  was  one  of  the  most  interesting  and  rewarding 
weeks  I  have  ever  spent.  The  agenda  was  action  packed  and  almost 
overwhelming,  but  I  got  a  real  sense  of  what  is  going  on  around  the 
country  and  how  our  efforts  fit  with  other  national  and  local  programs. 
In  a  real  sense  we  felt  our  program  was  validated  by  the  presentations 
given  during  the  week. 

Thank  you  for  your  wonderful  efforts  to  stimulate  science  education. 


i 
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Jet  Pfopul^jion  Latjofaiof^ 
CaiJon'ia  lnst:iutc  ot  t t;'ChriotO(";y 

4800  OjI-  Grove  Or  ve 
Pao-Idona  California  91100  8099 

(818)  354  .1331 

Mail  Stop  169-506 


Mail  Stop  169-506 
Refer  to:  3280/BTT:vr 


Dr.  A.  F.  Spilhaus 
American  Geophysical  Union 
2000  Florida  Avenue,  N.W. 

Washington,  D.C.  20W9 

Dear  Fred, 

Four  SPA  members  (A1  Lazarus,  Mike  Silevitch,  Ray  Lopez  and  myself)  attended  a 
seven-day  "Working  Conference  on  Precollegc  Sciences  and  Education  for  Scientists  and 
Engineers"  held  on  the  Cal  Tech  campus  March  7-13, 1992  (I  acmally  could  attend  only  3 
days).  It  was  sponsored  by  the  National  Science  Resources  Center  of  the  Smithsonian 
Institute/NAS,  and  run  by  Don  Lapp.  It  was  a  really  excellent  workshop  with 
talks/discussions  led  by  K-12  educational  leaders  throughout  the  country.  The  program  is 
enclosed. 


^  i’ijyj' J. 


Ifij'*  mar  2  3  1992 

SCitd.CL 


JPL 


I  have  asked  A1  to  take  the  lead  in  writing  up  an  article  for  EOS  to  summarize  the 
workshop  for  the  AGU  members  (a  very  difficult  task)  and  to  .give  them  information 
concerning  ongoing  programs,  and  to  indicate  where  they  might  be  of  help.  I  think  we 
have  some  resources  which,  if  properly  tapped,  could  be  a  real  aid  to  K-12  education. 


Sincerely, 


— 


Bruce  Tsurutani 


Enclosure 
cc:  A.  Lazarus 
Lapp 
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NATIONAL  SCIENCE  RESOURCES  CENTER 
WORKING  CONFERENCE  ON  PRECOLLEGE  SCIENCE 
EDUCATION  FOR  SCIENTISTS  AND  ENGINEERS 


March  7-13,  1992 

Conference  Summary 

The  National  Science  Resources  Center  of  the  Smithsonian  Institution  and  the  National 
Academy  of  Sciences  convened  its  first  working  conference  on  prccoUcgc  science  education  at  ilic 
California  Institute  of  Technology  from  March  7  to  13,  1992.  Designed  to  help  scientists  and 
engineers  become  involved  in  the  improvement  of  precollege  science  education  (K-12),  this  national 
conference  was  attended  by  30  scientists  and  engineers  from  academia,  federal  research  facilities, 
and  private  industry. 

Over  the  course  of  the  conference,  participants  viewed  and  worked  with  a  variety  of 
innovative  science  teaching  materials,  observed  "hands-on"  science  teaching  and  learning  in  the 
elementary  school  classrooms  of  the  Pasadena  Unified  School  District,  and  participated  in 
discu.ssions  with  national  leaders  in  science  education  reform.  Among  the  presenters  were  master 
elementary  and  secondary  school  science  teachers,  leading  science  educators,  experts  in  cognitive 
development  and  the  assessment  of  science  learning,  and  scientists  and  engineers  engaged  in  school- 
based  projects  to  improve  science  education  in  the  nation’s  schools. 

In  small  group  discu.ssions  and  in  plenary  sessions,  the  conference  participants  explored  how 
scientists  and  engineers  can  contribute  to  the  development  of  high-quality  teaching  materials; 
panicipatc  in  the  prcservice  and  in-service  education  of  science  teachers;  provide  assistance  and 
resources  to  classroom  teachers;  act  as  advocates  for  the  establisliment  of  hands-on,  inquiry-based 
science  programs  in  the  schools;  and  work  witli  school  districts  to  create  and  sustain  effective 
science  education  programs. 

The  conference  con.sensus  on  the  concluding  day  was  that  "significant  change  in  science 
education  is  needed  and  significant  change  is  possible."  It  also  was  agreed  that  Itiis  significant 
change  is  possible  only  if  the  scientific  and  engineering  communities  become  involved  in  alliances. 
These  alliances  should  have  as  their  goal  the  effective  collaboration  of  teachers,  scientists,  and 
engineers  to  bring  about  systemic  reforms  in  science  education.  It  also  was  agreed  that  because 
scientists  and  engineers  must  take  the  lead  in  bringing  about  this  collaboration,  more  scientists  and 
engineers  need  to  become  engaged  in  these  efforts. 

The  following  recommendations  emerged  from  the  conference  discussions; 

■  The  development  of  a  new  generation  of  inquiry-based  science  curriculum  materials 
for  middle  .schools  and  high  schools  is  critically  needed. 

■  Science  curriculum  materials  of  high  quality  can  be  produced  most  effectively 
through  the  collaborative  efforts  of  teachers  and  scientists. 


■  Groups  developing  science  curriculum  materials  need  to  strike  a  balance  between 
science  content  and  development  of  scientific  reasoning  skiUs. 

■  Scientists  and  engineers  can  play  a  critica'  role  in  providing  in-service  education 
programs  of  high  quality  for  science  teachers. 

■  Scientists  and  engineers  also  must  become  involved  in  improving  the  preservice 
education  of  future  science  teachers,  because  "they  will  teach  the  way  they  were 
taught." 


■  Because  the  assessment  of  science  learning  is  complex  and  cannot  be  accomplished 
solely  through  multiple-choice  tests,  alternative  forms  of  a.ssessmcnt  arc  needed,  and 
lltcy  must  address  higher  order  Uiinking  skills. 

■  The  development  of  national  standards  for  K-12  science  education  is  an  important 
task  that  will  require  the  active  participation  of  the  science  and  engineering 
community. 

■  One-shot  voluntary  efforts  by  scientists  and  engineers  to  assist  science  teachers  in 
the  .schools  do  not  often  bring  about  sustained  change  in  science  education. 

■  Any  science  education  improvement  project  that  intends  to  have  a  long-term  effect 
must  include  provisions  for  encouraging  long-term  institutionalization  of  change  by 
the  participating  .school  di.stricts. 

■  To  achieve  significant  reform,  science  education  improvement  projects  must  also 
pay  careful  attention  to  issues  of  scale  and  multiplier  effects,  in  order  to  reach 
signifiettnt  numbers  of  science  teachers. 

■  In  all  science  education  improvement  efforts,  it  is  essential  to  build  a  local  base  of 
political  support  that  includes  teachers,  scientists,  parents,  and  local  business  and 
industr)'. 

■  The  most  significant  science  education  improvement  efforts  are  those  that  arc 
designed  to  achieve  systemic  reforms  in  the  educational  system,  and  scientists  and 
engineers  should  look  for  opportunities  to  become  involved  in  such  systemic  reform 
efforts. 


After  assessing  the  success  of  this  first  working  conference,  the  National  Science  Resources 
Center  plans  to  continue  its  efforts  to  encourage  tlic  involvement  of  scientists  and  engineers  in  K-12 
science  education  by  holding  three  additional  working  conferences  over  the  next  three  years.  In 
addition,  the  NSRC  is  developing  a  network  to  share  information  and  provide  technical  assistance  to 
scientists,  engineers,  and  science  educators  who  arc  actively  working  to  improve  K-12  science 
education.  These  activities  arc  a  part  of  the  National  Elementary  Science  Leadership  Initiative,  a 
four-year  NSRC  project  that  is  being  funded  by  the  National  Science  Foundation,  tlic  U.S. 
Department  of  Education,  Digital  Equipment  Corp.,  FTow  Chemical  Co.,  and  Hewlett  Packard  Co. 
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NSRC  to  Launch  New  National  Elementary  Science  Leadership  Initiative 


A  heightened  sense  of  urgency 
about  the  need  for  science  education 
reform  in  the  United  States  has  re¬ 
sulted  in  the  launching  of  a  major  new 
National  Science  Resources  Center 
(  NSRC' ;  ogram,  the  National  Ele¬ 
mentary  Science  Leadership  Initiative 
iNESLI). 

This  multifaceted  program,  which 
significantly  increases  the  NSRC’s 
leadership  development  and  technical 
assistance  efforts,  is  being  supported 
by  the  National  Science  Foundation 
( NSF),  the  U.S.  Department  of  Educa¬ 


tion,  the  Dow  Chemical  Company 
Foundation,  Digital  Equipment  Corpo¬ 
ration,  and  Hewlett-Packed 
Company. 

‘There  have  been  broad-based  dis¬ 
cussions  about  the  need  for 
educational  reforms  during  the  past  10 
years,  and  now  national  educational 
goals  have  been  established  by  the 
governors  and  President  Bush.  Both 
make  our  initiative  very  timely,”  ex¬ 
plained  Doug  Lapp,  executive  director 
of  the  NSRC. 

Over  the  next  four  years,  NESLl 


will  engage  both  educators  and  scien¬ 
tists  across  the  country  in  a  concerted 
and  sustained  effort  to  improve  the 
teaching  of  science  in  the  nation’s  ele- 
(  mentary  schools.  Through  the 
!  initiative,  the  NSRC  will: 

•  sponsor  a  .series  of  leadership  in- 
■  stitutes  to  develop  a  talent  pool 
of  educators  and  scientists  who 
can  act  as  agents  of  change,  lead¬ 
ing  science  education  reform  ef- 
j  forts  in  their  school  districts: 

!  (coniinued  on  pg.  4} 


NSRC  Holds  Annual 
Elementary  Science 
Leadership  Institute 

Teams  representing  16  school  di.s- 
incts  in  LI  states  participated  in  the 
NSRC's  third  annual  Elementary  Sci¬ 
ence  Leadership  Institute  held  this 
year  during  the  week  of  July  8-12. 

While  the  weather  alternately  siz¬ 
zled  and  poured,  the  75  participants 
worked  in  the  cool  underground  rooms 
of  the  S.  Dillon  Ripley  Center  of  the 
Smithsonian  Institution  with  .some  of 
the  best  hands-on  science  curriculum 
materials  and  the  most  gifted  educa¬ 
tors  in  the  country.  The  goal:  to 
tlcvclop  comprehensive  plans  to  im¬ 
prove  the  elementary  .science  program 
in  their  school  districts. 

Together,  teams  participateti  in 
workshops  and  discussions  on: 

•  hands-on  .science  curriculum  ma¬ 
terials  appropriate  for  grades 
one  through  six; 

•  support  systems  for  supplying 
hands-on  science  materials  to  el¬ 
ementary  sch(X)l  teachers; 

•  inservice  education  programs  to 
prepare  elementary  teachers  to 
teach  hands-on  science; 

•  interdisciplinary  approaches  for 
integrating  science  instruction 
with  other  curricula; 


•  assessment  methods  for  evaluat¬ 
ing  student  performance  that  arc 
consistent  with  the  goals  of  a 
hands-on  elementary  science 
program;  and 

•  public  relations  strategics  for 
building  administrative  and  com¬ 
munity  support  for  hands-on  ele¬ 
mentary  science  programs. 

Each  school  di.strict  team  included 
a  .science  curriculum  specialist,  a  mas¬ 
ter  teacher,  an  administrator,  and  a 
scientist  from  a  local  university  or  cor¬ 
poration. 


•  1992  Leadership  Institute 

I  Participants 

I  Due  to  growing  demand,  the  NSRC 
;  will  hold  two  Elementary  Science 
I  Leadership  Institutes  in  1992  in 
:  Washington,  D.C.  The  dates  are: 

I 

t 

j  June  22-26  and  July  20-24 

I 

I 

I 

;  To  request  a  brochure  and  an 
I  ■  application,  please  nil  out  and  return 
!  :  the  form  on  page  5. 

I . j 


\  vA'f ' 


rr,  fAill  I'MIl 
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New  Science  and  Technology  for  Children  Elementary  Science  Units  Available 


Following  the  spring  199!  publica¬ 
tion  of  Plant  Growth  and  Develop¬ 
ment  (grade  y).  Electric  Circuits 
(grade  4),  and  Microworlds  (grades  5 
and  6),  the  STC  project  staff  and  Caro¬ 
lina  Biological  Supply  Company  will 
soon  make  available  three  additional 


units:  The  Life  Cycle  of  Butterflies 
(grade  2);  Magnets  and  Motors  (grade 
6);  and  Experiments  with  Plants 
(grade  6). 

Coming  in  tiie  spring  of  1992  will 
be  Eood  Chemistry  (grade  5)  and  It’s 
about  Time  (grade  6).  And  two  new 


Watering  can  rain  helps  these  children  learn  to  use  rain  gauges  in  an  activity  trom 
the  Weather  and  Me  unit.  (Photo  by  Dane  Penland) 


Science  and  Technology  for  Children: 

Sequence  of  Units  and  Publication  Dates 

Crude 

Life  and 

Earth  Science 

Physical  Science 
and  Technology 

1 

Organisms  (Fall  93) 

Weather  and  Me  (Fall  92) 

Comparing  and  Measuring 
(Spring  93) 

Observing  and  Classifying 
(Spring  94) 

2 

Life  Cycle  of  Butterflies  (Fall  9 1 ) 
Soils  (Spring  1994) 

Balancing  and  Weighing  (Fall  93) 
Changes  (Fall  94) 

3 

Plant  Growth  and  Development 
(Spring  91) 

Rocks  (Fall  94) 

Chemical  Tests  (Spring  93) 
Sounds  (F^l  92) 

4 

Ourselves  (Fall  94) 

Anirrtal  Behavior  (Fall  93) 

Floating  and  Sinking  (Fall  93) 
Electric  Circuits  (Spring  91) 

5/6 

Microworlds  (Spring  9 1 ) 
Ecosystems  (Spring  93) 

Food  Chemistry  (Spring  92) 
Structures  (Spring  94) 

6 

Experiments  with  Plants  (Fall  91) 
It's  about  Time  (Spring  92) 

Machines  and  Inventions 
(Fall  94) 

Magnets  and  Motors  (Fal  191) 

units — Weather  and  Me  (grade  1 )  and 
Sounds  (grade  3) —  are  being  field- 
tested  this  fall. 

Weather  and  Me  is  the  first  STC 
unit  for  grade  1  to  be  field-tested.  It  in¬ 
troduces  students  to  the  concept  of 
weather  and  how  it  relates  to  their  ev¬ 
eryday  world — from  the  clothes  they 
wear  to  the  weather  forecast  Students 
learn  to  read  a  thermometer,  estimate 
wind  speed  and  direction,  make  and 
use  a  simple  rain  gauge,  and  reorgan¬ 
ize  cloud  patterns. 

Sounds  challenges  students  to  inves¬ 
tigate  what  sound  is  and  how  it 
behaves.  The  unit  activities  highlight 
the  easily  observed  characteristics  of 
sound:  pitch  and  loudness.  Students 
build  and  experiment  with  a  variety  of 
sound  producers,  including  a  working 
model  of  the  vocal  chords,  learning 
first  hand  how  humans  produce  sound. 
Students  then  discover  how  sound  is 
received  by  building  a  model  of  the 
human  ear  drum. 

In  the  .spring  of  1992,  Comparing 
and  Measuring  (grade  1 ),  Chemical 
Tests  (grade  3),  and  Ecosystems  (grade 
5)  will  be  field-tested  at  schools  across 
the  country.  Many  arc  in  school  dis¬ 
tricts  that  have  sent  teams  to  the 
NSRC  Leadership  Institutes.  (See  arti¬ 
cle  .about  the  1991  Institute  on  page  1.) 

Destined  for  field  testing  in  the  fall 
of  1992  are  two  additional  units:  Float¬ 
ing  and  Sinking  (grade  4)  and  Animal 
Behavior  (also  grade  4).  These  arc  cur¬ 
rently  being  trial-taught  in  District  of 
Columbia-area  public  schools. 

In  addition  to  developing  and  field- 
testing  STC  units,  the  NSRC  is 
working  with  Carolina  Biological  Sup¬ 
ply  to  present  workshops  to  teachers 
on  STC  units.  STC  workshops  will  be 
held  at  the  regional  meetings  of  the 
National  Science  Teachers  Associa¬ 
tion  in  Vancouver,  British  Columbia; 
Reno,  Nevada;  and  New  Orleans,  Lou¬ 
isiana.  STC  workshops  also  will  be 
presented  at  the  NSTA  National  Con¬ 
vention  in  Boston,  March  26-29, 1992. 

For  information  about  the  STC  ma¬ 
terials,  contact  David  Middendorf, 
Carolina  Biological  Supply  Company, 
27(X)  York  Road,  Burlington,  NC 
27215;  (919)  584-0381. 
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Science  for  All  Americans:  Beyond  Themes 


Science  for  All  Americans,  a  report 
produced  by  the  American  Association 
for  the  Advancement  of  Science's  Proj¬ 
ect  2061 ,  consists  of  a  set  of 
recommendations  on  what  all  high 
school  graduates  should  know  about 
science,  mathematics,  and  technology. 
One  of  the  twelve  chapters  of  recom¬ 
mendations  identifies  some  common 
themes  that  cut  across  many  different 
scientific  disciplines.  Ai  a  result  of  a 
growing  recognition  in  recent  years  of 
the  need  to  make  the  study  of  science 
less  compartmentalized  and  more  uni¬ 
fied,  the  2061  themes  frequently  have 
been  ivied  as  the  ba.tis  for  the  develop¬ 
ment  of  science  curriculum 
frameworks.  Although  this  may  be  a 
good  way  to  organize  the  high  .school 
science  curriculum,  the  u.se  of  abstract 
themes  is  less  appropriate  at  the  ele¬ 
mentary  .school  level.  The  article 
reprinted  below  from  the  Spring  1991 
"2061  Today"  newsletter  examines 
this  issue  further. 

There  has  been  a  lot  of  response  to 
the  themes  described  in  Science  for  All 
Americans,  such  as  systems,  models, 


scale,  constancy,  and  pailems  of 
change.  These  cross-cutting  themes 
arc  outside  the  content  of  any  particu¬ 
lar  field  of  science.  For  example,  the 
idea  of  a  system  as  a  unified  whole  in 
which  each  part  is  understandable  only 
in  relation  to  other  parts  could  apply  to 
everything  from  ancient  civilization  to 
the  earth  itself.  Common  themes  were 
recommended  enthusiastically  as  cs- 
-scntial  for  student  understanding  by 
the  many  scientists  who  contributed  to 
SFAA,  and  have  been  endorsed  by  sci¬ 
entists,  educators,  and  other  reviewers 
since  then. 

The  common  themes  chapter  is, 
however,  only  one  among  twelve  chap¬ 
ters  of  recommendations  in  SFAA. 

Such  themes  arc  important  for  making 
.sense  of  the  pictures  that  science 
draws  of  how  the  world  works,  hut  we 
didn’t  intend  them  to  be  more  import¬ 
ant  than  ideas  in  any  of  the  other 
chapters.  Themes  will  likely  be  a  com¬ 
ponent  in  any  curriculum  design,  but 
they  arc  not  ncccs.sarily  a  good  base 
for  overall  organization. 

(coniifuud  on  pg 


Presidential  Awards  for  Excellence  in 
Science  and  Mathematics  Teaching 

In  October,  the  elementary  and  secondary  school  recipients  of  the  1991  Presi¬ 
dential  Awards  for  Excellence  in  Science  and  Mathematics  Teaching  had  a 
whirlwind  week  of  award  activities  around  Washington,  D.C.,  and  on  the  National 
Mall,  including  a  reception,  co-hosted  by  the  NSRC,  at  the  National  Air  and  Space 
Museum.  NSRC  Executive  Director  Doug  Lapp  delivered  the  welcoming  remarks 
fur  the  reception,  and  the  NSRC  prc.scntcd  a  copy  of  Science  for  Children:  Re¬ 
sources  for  Teachers  to  each  of  the  1 08  elementary  schex)!  teacher  recipients. 

It  IS  never  too  soon  to  think  about  next  year’s  awards,  particularly  since  nomina- 
uons  will  be  due  in  mid-March.  Elementary  school  teachers  may  be  nominated  by 
colleagues,  administrators,  students,  or  parents.  Eligible  teachers  arc  those  who 
teach  science  and/or  mathematics  at  least  half-time  in  a  .self-contained  setting  or  as 
a  specialist  in  a  public  or  private  schcxil  in  a  state  or  one  of  the  eligible  jurisdic¬ 
tions  (Washington,  D.C.,  Puerto  Rico,  the  Department  of  Dcfcn.se  Dependents 
.Schcxils,  and  the  U.S.  territories  as  a  group).  Teachers  on  approved  leave  in  1991- 
1992  qualify  if  they  fulfilled  the  retjuiremenLs  in  1990-1991.  At  least  five  years  of 
teaching  experience,  with  rc.sponsibility  for  science  and/or  mathematics,  also  is  re¬ 
quired. 

The  above  requirements  also  apply  to  .secondary  school  leather  nominees,  with 
the  following  exceptions:  secondary  leathers  arc  defined  as  teachers  of  science  or 
mathematics  in  public  or  private  middic/junior  or  senior  high  .schixils  in  states  or 
one  of  the  eligible  jurisdictions.  Also,  computer  science  classes  count  as  mathemat¬ 
ics  courses,  if  the  school  gives  mathematics  credit  for  them. 

The  address  for  requesting  and  sending  nomination  forms  for  cither  clcmcnuiry 
or  secondary  teachers  is  “Secondary  PAESMT,”  c/o  NSTA — Special  Projects, 

“i  1 12  Berwyn  Rd.,  2rd  Elixir,  College  Park,  MD  20740. 


NSRC  Network  Exchange 

University  of  Minnesota  radio 
station  KUOM  has  completed 
production  of  a  public  radio  series 
entitled  “Science  Lives:  Women  and 
Minorities  in  the  Sciences.”  This 
scries  consists  of  13  half-hour 
programs  addressing  the  shortage  of 
women  and  minorities  in  the 
sciences,  and  provides  role  models 
for  women  and  minorities  who  arc 
considering  careers  in  technology 
and  the  sciences. 

The  first  two  programs  are 
documentaries  that  set  forth  this 
national  problem,  and  the  creative 
solutions  being  tried.  The  remaining 
I  eleven  are  audio  portraits  of 
newsworthy  women  and  minority 
scientists  and  their  work. 
Interviewees  include  Nobel  Prize 
winner  Gertrude  Elion,  future 
astronaut  Mac  Jemison,  and  U.S. 
Secretary  of  Health  and  Human 
Services,  Louis  Sullivan. 

Public  radio  stations  will  be 
broadcasting  the  series  through 
December  of  1991.  Contact  your 
local  public  radio  station  for 
broadcast  limes  in  your  area  or 
contact  the  University  of  Minnesota 
for  information  on  how  to  obtain  a 
cassette  of  the  program,  a  20-pagc 
brochure,  and  di.scussion  questions: 
University  of  Minnesota  Media 
Distribution,  420  Delaware  Street 
SE,  Box  734,  Mayo  Memorial 
Building,  Minneapolis,  MN  55455: 
(612)  624-7906. 

*  •  *  * 

The  Scientist  reports  on  a  new 
Journal  of  High  School  Science 
Research  that  features  student 
accounts  of  their  experiments,  book 
reviews,  and  helpful  tips  for  both 
students  and  teachers  on  subjects 
such  as  databases  and 
computer-assisted  science  projects. 

The  journal’s  faculty  advisor, 
Mike  Fanner,  says  the  journal  gives 
budding  scientists  a  chance  to  build 
up  their  resumes  and  nonscience 
majors  an  opportunity  to  sharpen 
their  communications  skills.  For 
more  information,  write  to  Applied 
Educational  Technology,  P.O.  Box 
193,Tigcrvillc,S.C.  29688. 
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•  provide  specialized  technical  as¬ 
sistance  to  school  districts  work¬ 
ing  to  improve  their  elementary 
science  programs; 

•  disseminate  information  on  ef¬ 
fective  hands-on,  inquiry-based 
science  teaching  resources  and 
sources  of  expertise  to  people 
working  to  improve  elementary 
science  education;  and 

•  stimulate  policy  and  program 
changes  that  will  lead  to  the  im¬ 
provement  of  science  education 
in  school  districts  throughout  the 
country. 

"Central  to  this  comprehensive  ini¬ 
tiative  is  the  development  of  informed 
leadership  and  the  identification  of  na¬ 
tional  resources  that  can  be  made 
available  to  respond  to  local  needs,” 
said  Lapp.  “One  of  our  major  goals  is 
to  make  school  districts  and  communi¬ 
ties  aware  of  the  high-quality  hands-on 
materials  produced  by  national  elemen¬ 
tary  science  materials  development 
projects. ” 

NESLI  al.so  will  build  on  current  ef¬ 
forts  to  examine  the  goals  of  the  entire 
procollege  science  curriculum,  such  as 
"Project  2061”  of  the  American  Asso¬ 
ciation  for  the  Advancement  of 
Science,  the  “Scope,  Sequence,  and 
C"txirdinalion  Project”  of  the  National 
Science  Teachers  AsstKiation,  and  the 
National  Research  Council  initiative  to 
ciHtrdinate  the  development  of  K- 1 2 
science  standards. 

In  addition,  through  NESLI,  the 
NSRC  will  make  a  .special  effort  to  ad¬ 
dress  the  needs  of  projects  operating 
with  assistance  from  the  Eisenhower 
Grants  FTogram.  and  projects  sup¬ 
ported  by  the  NSF  Statewide  Systemic 
Initiatives  Program. 

In  the  leadership  development  area, 
NESLI  will  make  it  possible  for  the 
NSRC  to  sponsor  Elementary  Science 
Leadership  Institutes  for  action  teams 
irom  120  school  districts  (."^O  districts 
each  year  for  four  years).  The.sc  insti¬ 
tutes  will  prepare  action  teams  to 
develop  and  implement  plans  for  the 
improvement  of  elementary  science  cd- 
usalion  in  their  school  districts.  The 
NSRC  also  will  spon.sor  working  con- 
Icrenccs  for  scientists  and 
engineers  -  -30  each  year — to  prepare 


them  for  leadership  roles  in  the  im¬ 
provement  of  precollege  science 
education.  (See  pg.  1  for  a  related 
story  on  the  1991  Leadership  Institute 
and  pg.  4  for  a  related  story  on  the 
working  conferences  for  scientists  and 
engineers.) 

In  the  area  of  technical  assistance, 
NESLI  will  provide  educators  and  sci¬ 
entists  with  the  expert  advice  and 
assistance  they  ne^  to  launch  and  sus¬ 
tain  science  teaching  reforms  in  their 
districts.  Technical  assistance  activi¬ 
ties  will  include  publishing  and  dis¬ 
seminating  a  guide  to  the  implementa¬ 
tion  of  an  effective  elementary  science 
program;  disseminating  information 
about  effective  elementary  science 
teaching  resources  and  sources  of  ex¬ 
pertise;  organizing  presentations  at 
meetings  of  national,  state,  and  local 
organizations  to  promote  elementary 


!  science  curriculum  reform;  and  creat- 
I  ing  a  national  network  of  people 
i  actively  engaged  in  activities  to  re- 
j  form  science  teaching  in  elementary 
,  schools. 

‘Through  the  NSRC’s  unique  ties 
I  to  both  the  National  Academy  of  Sci- 
i  cnees  and  the  Smithsonian  Institution, 

]  the  National  Elementary  Science  Lcad- 
I  ership  Initiative  has  the  capacity  to 
I  marshall  the  energies  of  leaders  in  sci- 
j  ence,  education,  and  industry  across 
i  the  country,  enabling  them  to  act  as 
j  catalysts  for  change,”  noted  David 
I  Sheetz,  former  vice  president  for  re- 
I  search  at  Dow  Chemical  Company 
I  and  chairman  of  the  NSRC  Advi.sory 
;  Board.  “We  believe  that  this  project 
promises  to  bring  about  significant  rc- 
:  forms  in  the  teaching  of  science  in  the 
nation’s  elementary  schools.” 


NSRC  to  Sponsor  Conferences  for 
Scientists  and  Engineers 

In  the  s{ving  of  1992,  the  National  Science  Resources  Center  will  sponsor  the 
first  of  a  series  of  four  annua)  working  conferences  for  scientists  and  engineers 
who  wish  to  become  involved  in  the  improvement  of  science  education  in  elemen¬ 
tary  and  secondary  schools.  During  each  conference,  scientists  and  engineers 
from  universities,  government  laboratories,  and  private  industry  will  spend  a 
week  with  master  elementary  and  secondary  school  teachers,  participating  in 
hands-on  science  worieshops  and  discussions  that  are  designed  to  acquaint  them 
with  the  needs  of  and  new  developments  in  precollege  science  education. 

Conference  attendees  will  examine  how  scientists  and  engineers  can: 

•  contribute  to  the  development  of  high-quality  teaching  materials  and  re¬ 
sources; 

•  participate  in  the  inservic^  and  preservice  education  of  teachers; 

•  help  to  provide  appropriate  assistance  and  resources  to  classroom  teachers; 

•  act  as  advocates  for  the  establishment  of  hands-on,  inquiry-based  elemen¬ 
tary  and  secondary  schod  science  programs  in  their  local  communities;  and 

•  work  with  school  districts  to  create  and  sustain  effective  science  {xograms 
in  the  schools. 

The  NSRC  plans  to  develop  a  network  of  scientists  and  engineers  who  are 
working  to  improve  the  teaching  of  science  in  the  schools.  Scientists  and  engi¬ 
neers  who  would  like  additional  information  about  this  program  should  contact 
Olive  Covington,  Director  of  Outreach,  at  the  NSRC. 


Position  A  vailable 

The  National  Science  Resources  Center  is  seeking  an  Elementary  Science 
Materials  Development  Specialist.  Duties  include  working  as  part  of  a  team  to 
develop  units  of  study,  design  apparatus,  write  and  revise  teacher  and  student  guides, 
and  lead  teacher  work.shops. 

Position  requires  a  B.A.  in  the  physical,  life,  or  earth  sciences  or  the  equivalent, 
three  years  of  public  school  teaching,  preferably  with  some  elementary  school 
experience,  knowledge  of  hands-on  science  materials,  and  demonstrated  writing 
ability.  Interested  parties  should  send  their  resumes  to:  STC  Project  Director, 
National  Science  Resources  Center,  Rm.  1201,  Arts  and  Industries  Bldg., 
Smithsonian  Institution,  Washington,  D.C.  20560. 
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NSRC  Executive  Director  Doug 
Lapp  asked  participants  to  take  a  mo¬ 
ment  to  view  the  need  for  hand  ,  on 
science  programs  from  the  perspective 
of  the  child,  who,  as  a  matter  of  course 
Iroin  the  day  of  birth,  behaves  like  a 
scientist.  If  allowed  to  continue  to  ex¬ 
plore  the  world  through  hands-on 
investigations,  and  if  encouraged  to 
ask  questions  and  pursue  answers,  a 
child  will  develop  positive  attitudes  to¬ 
ward  science  and  scientific  habits  of 
mind.  In  the  process,  children  will  also 
acquire  critical  thinking  and  problem¬ 
solving  skills  that  will  last  a  lifetime, 
L,app  stressed. 

Engaging  in  workshops  featuring  a 
variety  of  hands-on  science  curricu¬ 
lum  materials,  institute  participants 
had  an  opportunity  to  experience  what 
children  could  experience  in  the  class- 
r(K>m  if  provided  with  hands-on 
science  materials  and  instruction.  Cur¬ 
riculum  materials  featured  in  these 
workshops  included  Educational  De¬ 


velopment  Center’s  “Insights”  pro¬ 
gram,  the  Lawrence  Hall  of  Science’s 
FOSS  and  GEMS  programs,  and  the 
NSRC’s  Science  and  Technology  for 
Children  program. 

The  institute  participants  also  inter¬ 
acted  with  presenters  in  discussions  of 
some  of  the  major  elements  of  a  suc¬ 
cessful  hands-on  science  elementary 
program.  For  example,  teams  were  in¬ 
trigued  by  Hubert  Dyasi’s  and  Karen 
Worth’s  suggestions  to  teachers  on 
how  to  “ask  the  right  ques'ions  at  the 
right  time.”  Dyasi  is  the  director  of  the 
City  College  of  New  York’s  Work¬ 
shop  Center,  and  Worth  is  the 
principal  investigator  for  the  EDC’s 
“Insights”  project. 

An  afternoon  spent  touring  and 
learning  about  the  hands-on  Science 
Materials  Center  of  the  Fairfax  County 
Public  School  system  excited  many 
participants.  The  staff  at  the  center  out¬ 
lined  how  they  manage  the  delivery 
and  recycling  of  hands-on  science  ma¬ 
terials  to  approximately  2,000  Fairfax 
elementary  school  teachers. 


Other  major  discussion  topics  in¬ 
cluded  “Elements  of  an  Effective 
Teacher  Education  Program,”  pre¬ 
sented  by  Worth  and  Susan  Sprague, 
Director  of  Science  and  Social  Sci¬ 
ences  for  the  Mesa,  Arizona  Public 
Schools;  “Asses.sment  Methods  for 
Evaluating  Student  Learning,”  led  by 
Doug  Reynolds,  chief  of  the  New 
York  Stale  Bureau  of  Science  Educa¬ 
tion,  and  Sabra  FYice  of  Lesley 
College;  and  “Funding  Sources  for  El¬ 
ementary  Science  Program 
Improvement,”  presented  by  Susan 
Snyder  of  the  National  Science  Foun¬ 
dation  and  Allen  Schmieder  of  the 
U.S.  Department  of  Education. 

Many  hours  were  devoted  to  “team 
work,”  as  the  teams  planned  how  to 
bring  about  reforms  in  the  elementary 
science  programs  of  their  school  dis- 
uicts.  They  were  assisted  in  this  ta.sk 
by  representatives  from  school  sys¬ 
tems  across  the  counuy  with 
exemplary  elementary  science  pro¬ 
grams. 

Evening  speakers  included  Maxine 
Singer,  president  of  the  Carnegie  Insti¬ 
tution  of  Washington,  who  spoke 
about  the  importance  of  elementary 
science  in  stimulating  an  interest  in  sci¬ 
ence  in  all  .students,  especially  women 
and  minorities.  Also,  Samuel  H. 

Fuller,  vice  president  for  corporate  re¬ 
search,  Digital  Equipment 
Corporation,  shared  concerns  about 
the  need  to  prepare  today’s  students 
for  the  scientific  work  place  of  tomor¬ 
row.  In  addition,  Shirley  McBay, 
president.  Quality  Education  for  Mi¬ 
norities  (QEM)  Network,  outlined  for 
participants  the  challenges  of  leader¬ 
ship. 

The  NSRC  outreach  staff  will  con¬ 
tinue  to  maintain  contact  with  and 
provide  technical  a.ssistancc  to  the 
1991  Leadership  Institute  participants 
as  they  move  forward  with  their  plans 
to  improve  the  science  programs  in 
their  school  districts.  Also  planned  is  a 
reunion  of  1989, 1990,  and  1991  Lead¬ 
ership  Institute  participants  to  be  held 
in  Boston  on  March  28,  1992,  in  con¬ 
junction  with  the  annual  meeting  of 
the  National  Science  Teachers  As,soci- 
ation. 

For  more  information  about  future 
Leadership  Institutes,  contact  Olive 
Covington,  Director  of  Outreach,  at 
the  NSRC.  »:* 


1992  Elementary  Science  Leadership  Institutes 

Please  send  a  Leadership  Institute  brochure  and  an  application  to: 

Name:  _ 

Title: _ 

School  or  Institution; _ 

Mailing  Address: _ 

City/S  tate/ZIP: _ 

Telephone: _ 

School  System  (if  applicable): _ 


To  join  the  NSRC  Network,  fill  out  and  return  this  coupon.  You  will 
receive  copies  of  the  biannual  issues  of  the  SSRC  Newsletter  and  advance 
information  about  NSRC  materials  and  events. 

_ Please  add  my  name  to  your  mailing  list  This  is  an  address  change 

Name; _ 

Tide: _ 

School: _ 

Mailing  Address: _ 

City/State^IP;  _ 

Telephone; _ 

School  System  (if  applicable): _ 


\SRC  Srw^lcurr.  Fall  IWI 


.I 


H31131S'A\3M  3HS\ 


t'S-O 

NOiiniliSNI  NVINOSHIIWS 
aiVd  S33d  ■?  30VlS0d 
3ivd  >^lna 


ooej  '3Sn  3iVMHd  H03  AilVN3d 

ss3NisnaiviOHdo 

09S02  00  'N019NIHSVM 
1021  WOOH  ’ONIQTina  S3IHlSnaNI  S  SiHV 
fcl3iN30  S30bnOS3U  30N3I0S  IVNOliVN 
NOIlDillSNI  NVINOSHilWS 


School  Districts  Participating  in  the 
1991  National  Science  Resources  Center 
elementary  Science  Leadership  Institute 


THKMKS 

i 
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i  Themes  will  make  sense  to  siutienis 
i  only  alter  they  accumulate  a  wealth  ot 
I  experience  in  which  the  themes  can  be 
i  seen.  There  may  be  limited  usefulness. 
;  therefore,  in  designing  a  fourth-grade 
i  unit  of  study  on  “systems”  or  “patterns 
j  of  change”  in  the  abstract — although 
j  that  might  be  a  good  idea  in  the  1 1th 
'  grade,  when  students  know  enough 
j  biology,  physics,  [and  so  on]  to 
i  appreciate  the  utility  of  those  themes 
I  in  making  sense  of  science. 


Ti/ile%»rtan  Schoots 
BeKourt,  NO 


•  Idaho  School  Districi  25 
Pocatello.  ID 

•  Antr-'h  untfM  School  District 
Anioch.  CA 


•  Fresno  Unified  School  District 
Fresno.  CA 


TravcrMOtyPuDlicSchooS  c»nl»Wgc  Public  Schools 

,  Traverse Cit», Ml  ,  «A 

Buflalo  ^bllc  SciMxM  . 

•  Buffalo.  WY.  : 

•  dlramuney  School  D«.  16 

*  Elihad  Commirty  Schools  Brooklyn,  NY 

Elkhart  IN  Itonl^sary County  Public Setrote 

Scfwis  of  ihe  Archdiocese  0(31  Louts  RocScviiie.  md 
•  Sl.LouiS.MO  ^ 


•  School  Oistrci  .  Santa  Rosa  Consoiaated  Schools  8 

iftmxAZA  S»^la  Rosa,  tin 


•  Huntsville  CKy  School  System 
tiimsviite.  AL 


Bransport  tndependeni  School  District 
^  Freeport.  TX 


The  National  Science  Re¬ 
sources  Center  is  operated  by  the 
Smithsonian  Institution  and  the  Na¬ 
tional  Academy  of  Sciences  to 
improve  the  teaching  of  science  in 
the  nation’s  schools.  The  NSRC 
collects  and  disseminates  infor¬ 
mation  about  exemplary  teaching 
resources,  develops  and  dis¬ 
seminates  curriculum  materials, 
and  sponsors  outreach  activities, 
specifically  in  the  areas  of  leader¬ 
ship  development  and  technical 
assistance,  to  help  school  districts 
develop  and  sustain  hands-on  sci¬ 
ence  programs.  The  NSRC  is 
locat^  in  the  Arts  and  Industries 
Building  of  the  Smithsonian  Institu¬ 
tion  in  Washington,  DC. 

Copyright  ©  1991 ,  Nitiona)  Science 
Resources  Center 
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NSRC  Convenes  Conference  for  Scientists  and  Engineers  on  Science  Education 


Working  conference  participants  Ellen  Metzger  and  Ray  Heath  investigate  the 
FOSS  program  materials  with  Linda  DeLucchi  from  the  Lawrence  Hall  of  Science. 

(Photo  by  Robert  Paz) 

Elementary  Science  Education  in  the  United  States; 

How  Scientists  Can  Help 


The  National  Science  Resource.s 
Center  of  the  Smithsonian  Institution 
and  the  National  Academy  of  Sciences 
convened  iu>  first  working  conference 
on  precollege  science  education  at  the 
California  Institute  of  Technology 
from  March?  to  13,  1992.  Designed 
to  help  scientists  and  engineers  be¬ 
come  involved  in  the  improvement  of 
precollege  science  education  (K-12), 
this  national  conference  was  attended 
by  28  scientists  and  engineers  from  ac¬ 
ademia,  federal  research  facilities,  and 
private  industry. 


“At  the  elementary-school  level,  in 
many  school  districts,  the  teaching  of 
science  has  virtually  disappeared," 
said  Doug  Lapp,  the  NSRC's 
executive  director. 


Over  the  course  of  the  conference, 
participants  viewed  and  worked  w  ith  a 
variety  of  innovative  science  teaching 
materials,  observed  "hands-on"  sci¬ 
ence  teaching  and  learning  in  the  ele¬ 
mentary  school  classrcKims  of  the  Pasa¬ 
dena  f  nified  School  District,  and 
participated  in  discussions  with  na¬ 
tional  leaders  in  science  education 
reform.  Among  the  presenters  were 
master  elementary  and  secondary 
school  science  teachers,  leading  sci¬ 
ence  educators,  experts  in  cognitive 
development  and  the  a.s.sessment  of  sci¬ 
ence  learning,  and  scientists  and 
engineers  engaged  in  school-based  pro¬ 
tects  to  improve  .science  education  in 
the  nation’s  schixtls. 

In  small  group  discussions  and  in 
plenary  sessions,  the  conference  partic¬ 
ipants  explored  how  scienti.sts  and 
engineers  can  contribute  to  the  devel¬ 
opment  of  high-quality  teaching 
materials;  participate  in  the  preservice 
and  in-scrvice  education  of  science 
teachers;  provide  assistance  and  re¬ 
sources  to  classroom  teachers;  act  as 
advocates  for  the  establishment  of 
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Excerpted  below  is  an  article  from  the  Decem¬ 
ber  /vy/  uisue  ofCuncnx  Biology  by  Bruce  M 
Alberts.  Professor  ofBiochemLstry.  University  of 
California  at  San  Francisco,  member  of  the 
.V.S7?C'  Advusory  Board,  and  keynote  speaker  for 
the  SSfiC's  first  working  conference  for  scien¬ 
tists  and  engineers 

During  my  early  school  years,  the 
Second  World  War  was  underway, 
and — as  for  many  others — my  view'  of 
the  world  was  dominated  by  this 
event.  Life  was  relatively  simple.... 
Only  much  later  did  I  come  to  realize 
how  complex  the  world  really  is;  all 
too  often,  gcKxl,  wcll-inicnlioned  pco- 


(Phofo  by  Herb  Shoebridge) 


pie  establish  rules  and  institutions  that 
end  up  doing  bad  things  to  the  people 
they  are  trying  to  help.  So  it  is  with  sci¬ 
ence  education  in  our  schools. 

Scientists  are  puzzle  solvers,  and 
the  natural  world  is  full  of  weird  and 
wonderful  phenomena  that  need  ex¬ 
plaining,  providing  us  with  an  un¬ 
ending  scries  of  challenges.  To  me, 
learning  to  do  science  is  not  much  dif¬ 
ferent  than  learning  common  sense: 
the  tools  of  modem  science  arc  much 
more  sophisticated  than  the  tools  of  ev¬ 
eryday  life,  but  the  same  type  of 
puzzle-solving — involving  postulating 
hypotheses  that  are  readily  tested  by 
experience — is  important  for  success 
in  almost  any  human  endeavour. 

I  view  early  science  education  as 
education  in  an  important  aspect  of 
common  sense,  that  is,  an  effective 
solving  of  the  problems  that  are  posed 
to  everyone  by  the  natural  world. 
Viewed  in  this  way,  science  is  clearly 
seen  to  be  a  core  subject. ...Professor 
John  A.  Moore  of  the  University  of 
California,  Riverside,  argues  that  sci¬ 
ence  education  should  comprise  at 

(continued  on  pg.  4} 


\  ^R( '  u  \li-iifr.  Spring  1002 


The  STC  Project’s  Unit  Development  Experience:  Part  1 


STC  U  pdate 

The  rceeni  NSTA  Convention 
in  Ftiiston  uiis  a  great  loriim  for 
ihe  NSRC's  Science  and  Technol- 
i'g\  lor  Children  project.  It  drew 
record  nunihers  of  elementary 
'ctuHil  teachers  interested  in  hands- 
on  science  materials. 

.■\i  N'ST.A.  STC  and  Carolina  Bi¬ 
ological  Supply  Co.  (CBS)  offered 
M'  workshops  on  10  units.  STC 
unit  developers  Wendy  Binder  and 
I  >ehhy  Deal  also  presented  a  ,scs- 
Mon  on  integrating  language  arts 
and  math  with  .science  instruction. 
STC  units  offer  many  opportuni¬ 
ties  for  integrating  language  skills, 
including  whole  class  and  team  dis- 
aissions  and  notebooks  of  science 
results.  STC  units  also  offer  bibli¬ 
ographies  of  chiklren  science 
books,  many  of  w  hich  are  avail¬ 
able  through  CBS. 

New  unit  development  and  pro¬ 
duction  continues  to  move  ahead. 
Soon  to  be  available  frtim  CBS  are 
/  'w  Life  C\cle  cf  Butterflies  (grade 
2 1  and  Experiments  with  Plants 
'bi.  .-\vailable  now  are  Plant 
(»>ou  ih  ami  Development  (.’v),  Elec- 
.■'■ii  Circuits  (4),  Mil  roworlds  I.S), 
•iiid  Muitnets  ami  Motors  (  6i.  Pro¬ 
tected  for  availability  in  the  fall  of 
i'b)2  arc  Food  Chemistrs  (S)  and 
/ ime  (6). 

Meanwhile,  the  following  units 
luice  K’cn  field-tested:  Weather 
and  Me  (grade  1)  and  Sounds  (.T). 
‘\nd  Comparing  and  Measuring 
I  I ).  Chemical  Tests  (  Ecosys¬ 
tems  (5),  Animal  Studies  (4),  and 
Floating  and  Sinking  (4)  are  being 
field  tested  now  or  will  be  in  the 
tall.  School  systems  that  partici¬ 
pate  in  field  testing  arc  often  those 
that  have  participated  in  the 
NSRC's  Elementary  Science  Lead¬ 
ership  Institutes. 

David  Middendorf  and  Richard 
F  ranks  of  CBS  spent  much  of  the 
year  traveling,  and  responding  to 
teacher  training  reque.sLs.  Now 
they  re  back  home  in  Burlington, 
trying  to  keep  up  with  the  demand 
lor  STC  units.  If  you  are  interested 
in  ordering  STC  units,  call  or  write 
David  Middendorf  at  CBS,  2700 
York  Rd.,  Burlington.  NC  2721 S, 
SH4.0tK|. 


.As  teachers  and  administrators 
around  the  country  review  the  possibil¬ 
ities  for  teaching  science  in  a  hands-on 
fashion  at  the  elcmenttu'y  school  level, 
the  NSRC’s  Science  and  Technology 
for  Children  (STC)  project  is  often 
asked  about  procedures  for  developing 
hands-on  science  teaching  units. 

In  the  STC  project’s  e.xperiencc, 
hands-on  science  units  that  undergo  a 
rigorous  development  and  review  pro¬ 
cess  hold  the  greatest  promise  of  being 
effective  with  children  in  diverse  class¬ 
room  settings  and  with  a  variety  of 
learning  styles. 

The  STC  unit  development  poxiess 
begins  w  hen  an  STC  curriculum  devel¬ 
oper  researches  a  unit  topic  using  the 
resources  of  the  Smithsonian  Institu¬ 
tion.  the  National  Academy  of 
Sciences,  and  master  elemenuiry  teach¬ 
ers  from  across  the  country.  After 
obtaining  a  range  of  ideas  for  e.xplor- 
ing  the  topic  in  depth  over  eight  or 
more  weeks  of  classroom  time,  the  de¬ 
veloper  trial  teaches  the  unit  in  a 
public  school  in  the  District  of  Colum¬ 
bia  metropolitan  area.  The  children's 
receptivity  to  the  ideas,  their  experi¬ 
ences.  the  age-appropriateness  of  the 
skills  and  concepts  of  the  unit,  and  the 
ease  wuh  w  hich  the  unit  can  be  taught 
aiul  managed  in  the  classrcHim  point 
the  way  toward  revision. 

In  preparing  for  die  extensive  field 
testing  that  follows  tnal-tcaching,  the 
developer  writes  a  first  draft  of  a 
teacher's  guide  and  student  activity 
book.  This  draft  is  edited,  illustrated. 


reviewed,  re-edited  if  necessary,  and 
then  printed.  The  kits  containing  equip¬ 
ment  and  apparatus  for  each  unit  are 
assembled  by  the  publisher.  The 
guides,  student  hooks,  and  kits  are 
then  .sent  to  classroom  teachers  in  a 
number  of  school  systems  nationwide, 
where  each  unit  is  Uiught  by  at  least  12 
teachers  after  some  initial  training  by 
on-site  coordinators. 

Field  test  data  is  then  collected  and 
evaluated  by  the  STC  project  evalua¬ 
tors — Sabra  Price  and  George  Hein  of 
Lesley  College.  Teachers  and  students 
are  interviewed,  and  student  work  is  re¬ 
viewed. 

Concurrent  with  field  testing,  each 
unit  is  reviewed  by  an  advisory  panel 
of  prominent  scientists  and  educators 
who  asse.ss  units  for  scientific  accu¬ 
racy  and  pedagogical  validity. 

Final  revisions  prior  to  commercial 
publication,  sale,  and  distribution  by 
the  publisher  arc  ba.scd  on  field-testing 
data  and  comments  received  from  the 
advi.sory  panel.  If  ncccs.sary,  further  re¬ 
view-  by  outside  consultants  and 
experts  is  requested  until  the  unit  is 
deemed  ready  for  release. 

The  STC  research  and  development 
prcKess  is  a  lengthy  tmd  arduous  one, 
but  feedback  from  the  field— from 
schools  and  teachers  now  using  the 
unit— indicate  that  the  extensiveness 
of  the  research  and  development  pro¬ 
cess  is  worth  the  effort. 

In  the  next  NSRC  Ncwslctter-Ztow 
assessment  is  handled  in  STC  units. 
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JCSF  and  San  Francisco  Schools  Launch  “City  Science”  Partnership 


What  happens  when  a  universiiy- 
al  tiliated  scientist  decides  to  take  an 
active  role  in  the  science  education 
program  of  the  local  school  district?  In 
San  Fnincisco,  one  scientist's  interest 
in  his  children’s  education  stimulated 
the  formation  of  a  productive  partner- 
^hip. 

Not  too  long  ago.  Dr.  Bruce  Al¬ 
berts.  professor  of  biochemistry  and 
biophysics  at  the  University  of  Califor¬ 
nia  at  San  Francisco  (UCSF),  had  four 
schtxrl-aged  children  in  the  house.  His 
w  do  was  acuve  in  PTA,  and  both  par¬ 
ents  were  concerned  about  the  quality 
of  their  children’s  science  education. 
This  concern  eventually  led  to  the  cre¬ 
ation  of  the  City  Science  Program. 

Jointly  sponsored  by  the  Science 
and  Health  Education  Partnership  at 
I CSF  and  the  San  Francisco  Unified 
School  District  (SFLFSD),  City  Sci¬ 
ence  now  serv  es  ov  er  .U0<)0  children 
districtw  ide,  inuoducing  hands-on  sci¬ 
ence  curriculum  to  grades  K  through  ft 

Ilnd  providing  teacher  education  .ses- 
oons  and  materials  support.  Nest  year, 
b,()(K)  children  w  ill  be  served. 

Program  began  with  one-on-one 
partnerships 

In  a  recent  interview.  City  Science 
co-director  Jan  Tuomi  observed  that  it 
IS  "common”  for  scientists  to  get  in¬ 
volved  in  science  education  by  having 
children  in  schtxil.  In  the  ca.se  ol  City 
Science,  UCSF  scienusts,  most  of 
w  hom  had  children  in  schcxil,  began 

working  with  SrT.lSD  high-scho<il 

teachers  on  a  one-on-one  basis. 

The  volunteer  scientists  and  teach¬ 
ers  Mxm  realized  that  working  together 
at  the  high-sch(X)l  level  wasn’t 
enough  that  science  education  im¬ 
provement  was  needed  in  the  earlier 
grades,  ttxi.  The  university  expanded 
its  involvement  by  donating  surplus 
lab  equipment  and  scientific  supplies 
to  middle  as  well  as  high  schtxvl  class- 
rixims,  providing  interactive  summer 
workshops,  and  assisting  in  the  design 
of  hands-on  curriculum  for  the  middle 
sch(X)l  grades. 

“An  important  key  to  the  success  of 
nis  program’s  development  has  been 
the  tcachcr/scientist  collaboration  that 
evolved  and  that  has  resulted  in  an  ap- 
pro.ich  to  science  education  improve¬ 


ment  that  is  appropriate  for  the  stu¬ 
dents’  level,”  noted  Tuomi. 

This  approach  recently  helped 
Tuomi  and  Alberts  obtain  for  City  Sci¬ 
ence  a  S2.7  million,  4-year  grant  from 
the  National  Science  Foundation  to  ex¬ 
tend  the  parmership  to  the  elementary 
grades. 

City  Science  at  the  elementary 
schools 

When  elementary  school  teachers 
sign  up  to  participate  in  City  Science, 
they  commit  themselves  to  attend  one 


Jan  Tuomi  of  City  Science  works  with 
a  student  in  the  SFUSD. 


(UCSF  photo  by  Mtkkel  Aaland) 

month-long  in-service  education  ses¬ 
sion  every  summer  for  four  years. 

There  they  participate  in  workshops 
on  new  curriculum  units  packaged  as  a 
”kit”  for  their  grade  level.  Six  master 
teachers — and  two  .scientists  working 
with  each  of  them — u.se  the  same  coop¬ 
erative  learning  methods  that  the 
teachers  will  be  expected  to  use  when 
they  return  to  their  classrooms  to  teach 
the  units. 

Following  the  summer  program, 
teachers  return  to  their  .schools  to 
teach  the  units  to  their  students.  To 
give  teachers  an  opportunity  to  discu.ss 
with  each  other  their  classroom  experi¬ 


ences  with  these  units,  and  to  examine 
effective  integration  aciviiics,  teachers 
also  attend  all-day  meetings  one  Satur¬ 
day  each  month. 

As  of  the  spring  term,  100  teachers 
were  enrolled  in  the  program.  By 
1995, 24  hands-on  science  curriculum 
units  from  a  variety  of  curriculum  de¬ 
velopment  projects  (four  at  each  grade 
level)  will  have  been  introduced  into 
the  elementary  .schools  of  the  San 
Francisco  Unified  School  District. 

Teachers  are  seen  as  key  to  success 

As  a  former  teacher  and  science  re¬ 
sources  coordinator  for  SFUSD, 

Tuomi  feels  strongly  that  the  teachers 
are  “the  key  to  the  long-term  success 
of  the  program.  When  they  feel  em¬ 
powered  with  the  knowledge  of 
science,  they  feel  they  can  teach  .sci¬ 
ence.” 

Involvement  of  UCSF  scientists  is 
also  crucial,  Tuomi  .says,  bccau.se  they 
help  to  demystify  science  for  the  teach¬ 
ers.  The  teachers  come  to  sec  the 
scientists  as  “ordinary  people  with  spe¬ 
cial  skills.”  And  when  teachers  have 
an  opportunity  to  visit  the  .scientists  in 
their  labs  and  sec  them  practicing  sci¬ 
ence,  they  become  more  aware  of 
what  is  possible  in  their  own  science 
classes. 

Scientusts  learn,  too 

The  .scientists  who  participate  in 
City  Science  have  learned  a  lot  about 
education,  Tuomi  says.  “They  have 
learned  which  learning  techniques  and 
activities  arc  successful  for  children- 
icchniqucs  and  activities  that  arc 
foreign  to  the  competitive  lecture/ 
test  environment  of  the  university.” 

It  hasn’t  been  easy  for  some  of  the 
scientists  to  alter  what  they  thought  or 
assumed  about  children’s  cognitive  de¬ 
velopment.  But  Tuomi  credits  them 
for  succeeding  in  th'  and  also  for  rcc- 
ogniz.ing  how  hard  teachers  work  and 
how  little  support  they  receive. 

City  Science  is  creating  community 
advocates  for  better  science  programs 
— both  .scientists  and  teachers,  Tuomi 
.says.  And  when  .scientists  and  teachers 
work  together  as  colleagues  for 
change,  change  can  happen. 

*  *  * 


HOW  SCIENTISTS  CAN  HELP 

c  -inlLnued  from  pg-  1) 

Ic.i't  20%  of  each  year’s  curriculum  for  grades 
K  through  12.  By  science  education,  he  means 
hands-on  e.xperience  in  puzzle-solving  that 
huilds  on  the  natural  curiosity  of  children  and 
helps  them  to  make  better  sense  of  their  world.... 
Vet.  It  has  been  estimated  that  less  than  1%  of 
the  elementary'  students  in  the  L'.S,  receive  as 
much  as  2  hours  per  week  of  hands-on  science 
insirucuon  m  our  schools. 

There  are  many  reasons  for  the  inade¬ 
quacy  of.. .science  education....  I'irst,  in 
science  courses  at  many  levels,  what  is  easy 
to  test. ..perverts  what  we  require  our  students 
to  Ic.trn.  The  result  is  an  emphasis  on  ’science 
names’  that  is  inappropriate  at  the  college 
Icicl.  and  completely  misguided  at  lower  lev¬ 
els, ..Second,  most  elementary  teachers  have 
an  aiersion  for  the  type  of  science  that  they 
were  taught  in  schixil,  and  they  know  almost 
nolhing  about  science  as  a  puzzJe-solving  ex¬ 
ercise.  Third,  designing  interesting,  age- 
appropnate  science  investigations  for  young 
people  IS  an  an  that  requires  both  an  under- 
st.inding  of  science  and  an  understanding  of 
how  students  learn.  Very  few  professional 
curriculum  developers  are  able  to  do  this  cf- 
tecln  ely .  It  is  unreasonable  to  expect  indi- 
c  idual  teachers  to  be  able  to  design  such  sci¬ 
ence  lessons  by  themselves,  (■'ourih.  doing 
meaningful  hands-on  science  investigations  in 
ihc  classrixim  often  requires  special  maten.ds 
that  are  unavailable  to  an  elementary  teacher. 
In  the  L'.S..  obtaining  the  funds  needed  to  cor¬ 
rect  this  situation  depends  on  having  an 
effective  ’science  lobby’  in  each  schixil  dis¬ 
trict., .hut  in  most  distnets,  there  is  no 
effective  lobby  for  science.... 

1  believe  that  scientists  have  a  crucial 
role  to  play  in  precollcge  science  education 
reforms.  Hut  it  is  not  easy  to  know  how  or 
w  here  to  begin.  The  natural  respoase  of  a 
scientist  who  wanLs  to  help  improve  .sci¬ 
ence  leaching  in  our  schools  is  to  concen 
date  at  the  high  school  level....  But  high 
school  teachers  presently  face  tremendous 
constraints,  including  the  need  to  teach  for 
slate  and  national  tesLs  that  stress  a  broad 
I  and  necessarily  superficiali  coverage  of 
science.  45  minute  periods  that  arc  tixi 
short  for  meaningful  laboratory  sessions, 
and  the  difficulty  of  reaching  students  who 
have  already  acquired  a  strong  distaste  for 
w  hat  was  called  science  in  their  early 
school  years.  Many  of  us  with  experience 
in  school  systems  have  therefore  come  to 
me  conclusion  that  the  major  revolution 
called  for  in  science  education  is  best  ac¬ 
complished  ’bottom  up,’  by  starling  in 
what  at  first  seemed  to  us  to  be  a  very  alien 
world— the  elementary  schixil. 

The  advantages  of  focusing  on  accom¬ 
plishing  systemic  change  in  the  science 
taught  in  elementary  schools  include  the 
fact  that  many  of  our  best  teachers  arc 
found  in  these  schools,  and  they  teach  curi¬ 
ous  children  who  arc  still  eager  to  Icam. 
■Moreover,  they  have  one  class  for  the  en¬ 


tire  day,  so  that  they  can  schedule  the  time 
required  for  a  meaningful  hands-on  science 
experience.  Of  crucial  importance,  out¬ 
standing  science  units  have  been  devel¬ 
oped  for  teaching  hands-on  science  at  the 
elementary  level  (by  the  NSRC.  the  Law¬ 
rence  Hall  of  Science,  and  others).  A  fur¬ 
ther  advantage  is  that  the  curriculum  taught 
is  not  subject  to  the  types  of  constraints 
that  presently  stifle  revolutionary  change  at 
the  higher  levels.  Science  process,  rather 
than  science  facts,  can  therefore  be  the  pre¬ 
dominant  focus. 

At  these  lower  levels,  'hands-on'  expe¬ 
rience  with  meaningful  science  explora¬ 
tions  should  be  a  major  part  of  a  science 
curriculum  that  stres.ses  the. ..material 
taught  should  be  interesting.  If  we  can  ac¬ 
complish  this,  .students  will  arrive  at 
secondary  school  with  enthusiasm  rather 
than  fear  for  science,  and  their  positive  ex¬ 
periences  are  likely  to  force  the  devel¬ 
opment  of  a  similarly  interesting  science 
curriculum  in  the  middle  and  high  schools. 

Among  experts,  there  seems  to  be  little 
or  no  dispute  about  what  should  be  done  to 
improve  science  education  at  the  elemen¬ 
tary  level.  What  we  lack  are  the  will  and 
the  resources  required  to  do  it.  In  the  U.S.. 
school  policies  arc  determined  by  local 
school  districts,  most  of  which  lack  both 
the  expertise  and  the  impetus  for  attempt¬ 
ing  any  ma  jor  change.  A  revolution  in 
science  teaching  is  likely  to  require  a  coali¬ 
tion  of  outstanding  elementary  teachers  (as 
a  district  'leadership  team’ )  with  a  small 
team  of  local  scientists.  By  acting  as  cata¬ 
lysts.  these  scientists  can  make  a  major 
difference  to  the  type  of  science  that  is 
taught  in  our  children.  Their  major  role  is 
U'  create  a  'science  lobby’  to  help  and  pro¬ 
mote  the  real  change  agents  in  the  system, 
who  are  the  outstanding  teachers.  We  arc 
indeed  fortunate  that,  despite  the  many 
problems  in  our  schools,  most  schtx)l  dis- 
tricLs  still  contain  such  large  numbers  of 
talented,  dedicated  teachers.  It  is  these  peo¬ 
ple,  and  the  children  whom  they  teach. 


who  badly  need  our  support. 

The  scientists  with  the  above  role  can 
come  from  either  industry  or  academia,  but 
in  either  case...|tlhey  will  need  a  master 
teacher  to  introduce  them  to  both  the  peda¬ 
gogy  and  the  content  of  elementary  science 
teaching. ..The  scientists  will  also  need  guid¬ 
ance  on  how  to  work  with  teachers  and 
with  school  districts,  and  how  to  help  in  ob¬ 
taining  the  supplementary  funding  needed. 
Most  of  all,  these  scienlisLs  will  need  to  be 
firmly  connected  to  a  network  of  other  sci- 
entisLs  like  themselves,  as  well  as  to  science 
educators  on  whom  they  can  call  for  help 
and  advice. 

With  the  encouragement  of  the  National 
Academy  of  Sciences,  an  experimental  two- 
day  mini-course  with  all  of  the  above  goals 
jwas  reccnllyl  offered  by  the  American  So¬ 
ciety  of  Cell  Biology.  |T|his  mini-cour.se 
was  intended  to  be  the  first  of  a  series. ..held 
in  connection  with  the  national  meetings  of 
major  American  scientific  societies.  The 
aim  is  to  develop  a  large  cadre  of  infonned 
and  interested  scientists,  and  to  network 
them  together  with  leadership  from  the  Na¬ 
tional  Academy  of  Sciences.  Within  the 
next  year,  the  Academy  also  hopes  to  estab¬ 
lish  a  set  of  local  working  groups — each 
composed  of  outstanding  teachers,  scien¬ 
tists,  and  science  educators — designed  to 
support  and  inform  others  in  the  network, 
as  well  as  to  work  in  their  local  area  on  .sci¬ 
ence  education  reform.  One  of  the  tasks  for 
these  groups  [will]  be  to  identify  outstand¬ 
ing  model  curricula,  teacher  in-.service 
programs,  textbooks  and  laboratory  exer¬ 
cises.  and  then  to  find  effective  ways  of 
encouraging  their  widespread  adoption.  A 
second  crucial  responsibility  [will]  be  to 
help  create  a  strong  focus  at  every  major 
university  on  the  education  and  support  of 
precollcge  science  teachers.  If  these  teach¬ 
ers  are  welcomed  on  all  of  our  cam¬ 
puses — as  an  integral  part  of  the  science 
community — many  more  of  our  students 
can  be  expected  to  become  interested  in  ex¬ 
ploring  such  careers. 


NSRC  Network 

To  join  the  NSRC  Network,  fill  out  and  return  this  coupon  to  the  National  Science 
Resources  Center.  1201  Arts  and  Industries  Bldg.,  Smithsonian  Institution,  MRC-502, 
Washington.  D.C.  20560. 

You  will  receive  copies  of  the  biannual  issues  of  the  NSRC  Newsletter  and  advance 
information  about  NSRC  materials  and  cvenLs. 

□  Please  add  my  name  to  your  mailing  list.  □  This  is  an  address  change. 

Name:  _ _ _ _ 

Title;  _ 

Affiliation: _ 

City/S  tate/ZIP:  _ _ 


I  Telephone;  _  FAX:  _  • 

•  ■ 
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hands-on,  inquiry-based  science  pro¬ 
grams  in  ihc  schools;  and  work  w  ith 
schtx)!  districts  to  create  and  sustain  cf- 
lective  science  education  programs. 

The  conference  consensus  on  the 
concluding  day  was  that  “significant 
change  in  science  education  is  needed 
and  significtint  change  is  possible.”  It 
also  was  agreed  that  this  significant 
change  is  possible  only  if  the  scientific 
and  engineering  communities  become 
insolved  in  alliances  with  .school  dis¬ 
tricts.  These  alliances  should  have  as 
their  goal  the  effective  collaboration 
of  teachers,  scientists,  and  engineers  to 
bring  about  systemic  reforms  in  sci¬ 
ence  educatit'n.  It  also  was  agreed  that 
because  scientists  and  engineers  must 
take  the  lead  in  bringing  about  this  col¬ 
laboration,  more  scientisLs  and 
engineers  need  iti  become  engaged  in 
these  efforts. 

The  lolUtwing  recommendations 
emerged  trom  the  conference  discus- 

sionN: 

•  The  develt'pment  of  a  new  gen¬ 
eration  of  inquiry-ba.setl  science 
curriculum  materials  for  middle 
schix'ls  and  high  schools  is  criti¬ 
cally  needed, 

•  Science  curriculum  materials  of 
high  qiKility  can  be  produced 
most  etieclively  through  the  col¬ 
laborative  efforts  of  teachers  and 
scientists. 

•  Ciroups  developing  science  cur¬ 
riculum  materials  need  to  suike 
a  balance  between  science  con¬ 
tent  and  development  of  scien¬ 
tific  reasoning  skills, 

•  Scientists  and  engineers  can 
play  a  critical  role  in  providing 
in-scrvice  education  programs  of 
high  quality  for  science  teachers. 

•  Scientists  and  engineers  also 
must  become  involved  in  im¬ 
proving  the  prcservice  education 
of  future  science  teachers,  be¬ 
cause  “they  will  teach  the  way 
they  were  taught.” 

•  Because  the  assessment  of  sci¬ 
ence  learning  is  complex  and 
cannot  be  accomplished  solely 
through  multiple -choice  tests,  al¬ 
ternative  forms  of  assessment 
tire  needed,  and  they  must  ad¬ 
dress  higher  order  thinking  skills. 


•  The  development  of  national 
standards  for  K- 12  science  edu¬ 
cation  is  an  important  task  that 
will  require  the  active  participa¬ 
tion  of  the  science  and  engineer¬ 
ing  community. 

•  One-shot  voluntary  efforts  by 
scientists  and  engineers  to  assist 
science  teachers  in  the  schools 
do  not  often  bring  about  sus¬ 
tained  change  in  science  educa¬ 
tion. 

•  Any  science  education  improve¬ 
ment  project  that  intends  to  have 
a  long-term  effect  must  include 
provisions  for  encouraging  long¬ 
term  institulionali/.ing  of  change 
by  the  participating  school  di.s- 
tricts. 

•  To  achieve  significant  reform, 
science  education  improvement 
projects  must  also  pay  careful  at¬ 
tention  to  issues  of  scale  and 
multiplier  effects,  in  order  to 
reach  significant  numbers  of  sci¬ 
ence  teachers. 

•  In  all  .science  education  improve¬ 
ment  efforts,  it  is  essential  to 
build  a  local  base  of  political 
support  that  includes  teachers, 
scientists,  parents,  and  local  busi- 

i  ness  and  industry. 

•  The  mo.st  significant  science  edu- 

j  cation  improvement  efforts  are 

I  those  designed  to  achieve  sys- 

i  lemic  reforms  in  the  educational 

i  system,  and  scienti.sLs  and  engi- 

[  ncers  should  look  for  opportuni- 

j  ties  to  become  involved  in  such 

systemic  reform  efforts, 
j  After  as.sc,s,sing  the  success  of  this 
[  first  working  conference,  the  N.SRC 

I 


plans  to  continue  its  efforts  to  encour¬ 
age  the  involvement  of  .scientists  and 
engineers  in  K-12  science  education 
by  holding  three  additional  working 
conferences  over  the  next  three  years. 
In  addition,  the  NSRC  is  developing  a 
network  to  share  information  and  pro¬ 
vide  technical  assistance  to  scientists, 
engineers,  and  science  educators  who 
arc  actively  working  to  improve  K-12 
.science  education.  These  activities  arc 
a  part  of  the  National  Elementary'  Sci¬ 
ence  Leadership  Initiative,  a  four-year 
NSRC  project  that  is  being  funded  by 
the  National  Science  Foundation,  the 
U.S.  Department  of  Education,  Digital 
Equipment  Corp.,  Dow'  Chemical  Co., 
and  Hewlett  Packard  Co. 

To  join  the 
NSRC  Network, 

.send  in  the  coupon  on  pg.  4 


The  National  Science  Resources 
Center  is  operated  by  the  Smith¬ 
sonian  Institution  and  the  National 
Academy  of  Sciences  to  improve 
the  teaching  of  science  in  the 
nation’s  schools.  The  NSRC  col¬ 
lects  and  disseminates  information 
about  exemplary  teaching  re¬ 
sources,  develops  and  dissem¬ 
inates  curriculum  materials,  and 
sponsors  outreach  activities,  specif¬ 
ically  in  the  areas  of  leadership 
development  and  technical  assis¬ 
tance,  to  help  school  districts  de¬ 
velop  and  sustain  hands-on  science 
programs.  The  NSRC  is  located  in 
the  Arts  and  Industries  Building  of 
the  Smithsonian  Institution  in 
Washington,  D.C. 
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Participants  in  the  1992  Working  Conference 
on  Precollege  Science  Education 
for  Scientists  and  Engineers 


: 


4  ' 


! . 

J,  Henry  Ambrose 

8.  Hurit'n  Goodrich 

15.  Eiiw:u-d  Lumsdiiinc 

22.  Otis  J.  Sproul 

ArIin):ion.  VA 

Mavnard,  MA 

Toledo,  OH 

Durham,  NH 

F  red  Bojiav 

9  Raynumd  B.  Heath 

16.  Ellen  P.  Metzger 

23.  Karl  J.  Swyler 

Los  Alamos.  NM 

.Albuquerque.  NM 

San  Jose,  CA 

Upton,  NY 

Margaret  R.  Clark 

10.  Michael  E.  Htxlges 

1 7.  Robert  C ,  Najj  ar 

24 .  M  are  T  aagepera 

Sitn  Francisco.  CA 

Aiken.  SC 

Tonawanda,  NY 

Irvine,  CA 

■  1. 

F  La^c  Cook 

11.  Susan  Kanowiih- Klein 

1 8.  Gregory  E.  Reaves 

25.  Hector  Timoiirian 

Huntsville,  AL 

Los  Angeles.  CA 

West  Point,  PA 

Livermore,  CA 

Karen  C'on/clm;in 

1  2.  Alan  J.  La/arus 

19.  Theodore  D.  Seiiult/. 

26.  David  Turriff 

('ilendaie.  A/ 

Cambridge.  MA 

Y’orktown  Heights,  NY 

Green  Bay.  WI 

A.  Steven  Dahms 

1  y.  Ramon  E.  Lt^pez 

20.  Michael  B.  Silevitch 

27.  Carolyn  Ruth  A.  Williams 

Siin  Diego.  CA 

Laurel.  MD 

Boston,  MA 

Nashville,  TN 

Robert  M.  Fitch 

14  Jan  B.  Loveless 

21.  Alan  F,  .Smith 

28.  Vera  Zdravkovich 

Racine.  WI 

Pittsburg,  CA 

Tuscon,  AZ 

Largo.  MD 
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NATIONAL  SCIENCE  RESOURCES  CENTER 

SMITHSONIAN  INSTITUTION  -  NATIONAL  ACADEMY  OF  SCIENCES 

ARTS  AM)  IN'DUSTKiES  BUlLDINc;,  ROOM  1201 
SMITHSONIAN’  INSTITUTION  WASHINGTON,  DC'  20560 

March  9,  1992 


(202)  357-2555 


Dear  NSRC  Leadership  Institute  Alumni: 

We  are  looking  forward  to  seeing  you  at  the  1992  National 
Science  Teachers  Association  (NSTA)  National  convention  in  Boston. 
The  Reunion  of  the  1989,  1990  and  1991  Leadership  Institute 
Participants  will  take  place  on  Friday,  March  27,  from  1:00  p.m.  - 
3:00  p.m.  in  the  Mariner  Room  of  the  Back-Bay  Hilton  Hotel.  At 
this  meeting  you  will  have  the  opportunity  to  share  the  kind  of 
year  it's  been  for  science  in  your  disrict,  and  to  hear  about  the 
NSRC's  latest  activities  and  plans.  Most  of  all,  it  will  be  a 
glorious  opportunity  for  you  to  meet  one  another  and  for  all  of  us 
at  the  NSRC  to  see  you  again.  We  are  looking  forward  to  this  with 
great  anticipation  because  we  believe  that  the  future  of  good 
science  teaching  in  our  schools  rests  in  large  measure  with  you.  In 
addition  to  the  reunion,  we  invite  you  to  join  us  for  3  other 
sessions  that  will  take  place  on  Friday  and  Saturday. 

On  Friday  morning  from  9:30  a.m.  -  11:30  a.m.,  also  in  the 
Mariner  Room,  there  will  be  a  discussion  of  the  new  NSRC  National 
Elementary  Science  Leadership  Initiative.  We  would  like  some  of 
you  to  share  your  leadership  institute  experience  with  people  from 
new  districts  who  are  interested  in  attending.  At  this  session  we 
will  also  describe  our  plans  for  future  institutes. 

The  Association  of  Science  Materials  Centers  (ASMC)  will  meet 
on  Saturday,  March  28  from  8:15  a.m.  -  12:30  p.m.  in  Room  105  of 
the  Hynes  Convention  Center.  At  this  meeting  Sabra  Price  will  do 
a  special  one-hour  presentation  on  performance-based  assessment. 
In  addition,  you  will  have  the  opportunity  to  meet  people  from 
around  the  country  who  have,  or  would  like  to  have,  centers  in 
their  school  districts.  They  will  exchange  ideas  and  resources,  and 
discuss  issues  related  to  the  operation  and  management  of  science 
materials  centers. 

On  Saturday  afternoon  from  2:00  p.m.  -  5:00  p.m.  we  extend  you 
a  special  invitation  to  join  staff  of  the  NSRC  and  the  NETWORK,  in 
Room  105  of  the  Hynes  Convention  Center,  to  play  an  exciting  game 
that  simulates  the  process  of  making  change  in  a  school  district. 
Players  represent  cross-district  teams  responsible  for  introducing, 
implementing,  and  sustaining  a  new  program.  Their  efforts  meet 
with  success  or  failure  depending  upon  their  appropriateness, 
timeliness,  and  just  plain  luck.  I  think  you  will  find  the  game, 
"Making  Change  for  School  Improvement,"  to  be  a  valuable  learning 
experience . 


Joe  Griffith  and  the  STC  staff  will  be  conducting  workshops  on 
old  and  new  STC  units  on  Friday,  Saturday  and  Sunday  (see  enclosed 
schedule)  .  I  am  sure  you  will  find  all  of  thse  sessions 
informative,  productive  and  fun. 


For  those  of  you  who  cannot  make  it  to  Boston,  we  would 
appreciate  an  update  on  how  you  and  science  are  doing. 

We  are  off  to  Pasadena,  March  7-13,  where  we  will  be 
conducting  the  first  of  four  annual  Working  Conferences  on 
Precollege  Science  Education  for  Scientists  and  Engineers  at  the 
California  Institute  of  Technology  (see  enclosed  brochure) .  ^  We  are 
also  frantically  getting  ready  for  two  1992  Leadership  Institutes. 
Can  you  imagine  that?  The  deadline  for  applications  is  April  1  and 
we  expect  an  avalanche.  How  exciting. 

Hope  you  and  your  team  members  are  managing  to  stay  in  touch, 
and  that  you  will  let  us  hear  from  you  from  time  to  time.  We’d 
especially  like  to  know  about  changes  of  address. 

Doug,  Sally,  Joe  and  the  entire  NSRC  staff  send  best  regards. 

Take  care, 

(!)(.,; 

Olive  Covington 

Director  of  Outreach 


Elementary  Science 
Leadership  Institute  Reunion 


Friday,  March  27,  1992 

Mariner  Room 
Back  Bay  Hilton 
Boston,  Massachusetts 


I  NSRC 

H  National  Science  Resources  Center 
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16 
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19. 

20. 
21 
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Anniston  City  Schools.  Anniston.  AL 
Huntsville  City  School  System.  Hunuvillc,  AL 
Antioch  Unified  Scho^^l  District.  Antioch,  CA 
Fresno  Unified  School  Disinci,  Frtsno,  CA 
Lynwood  Unified  School  District,  Lynwood.  CA 
San  Francisco  Unified  School  District 
San  Francisco.  CA 

Alamosa  School  District  RK-1 1 J.  Alamosa.  CO 
Hanford  Public  Schools.  Hartford,  CT 
District  of  Columbia  Public  Schools. 
\Vashin{;iun,  DC 
Dclaware  Science  Alliance 
Bay  District  Schools,  Panama  City,  FL 
Idaho  Sctuvji  Distncl  25,  Pocatello.  ID 
(Jhicai^o  ihjblic  School.s,  Chicaj^o,  IL 
l.ikhan  (A>mmuniiy  Schools,  F.lkart,  IN 
Iowa  City  Community  School  District, 

Iowa  Cnv,  lA 

Unified  Scfi<*ol  Disintl  5f)t),  Kansas  Cilv,  KS 
I'a>ciie  County  Public  Schools,  Ixxinglon.  KY 
Montgoincrv'  ('ountv  Public  vSchools, 
K<Kkvii!c..\1D 

Cambridge  Ihjhlic  Schools,  Cambridge,  MA 
r-ali  River  I^ublic  Sch*.x)ls,  Fall  River,  MA 
Maine  School  Administrative  District  58, 
Kingficld,  ML 

Battle  Creek  Area  Schools,  Baltic  Creek,  MI 
Midland  Public  Schools,  Midland,  MI 
Traverse  City  Public  Schools.  Traverse  City,  MI 


25.  Schools  of  the  Archdiocese  of  St.  Louis 
St.  l.x)uis.  MO 

2b.  'Die  Scho^il  District  of  Kansas  City, 

Kansas  City,  MO 

27.  St.  Joseph  School  District,  St.  Joseph,  MO 

28.  Nashua  School  District,  Nashua,  NH 

29.  LiS  Cruces  Public  Schools  District  2. 

Cruces,  NM 

30.  Santa  Rosa  Consolidated  Schools  No.  S, 

Santa  Rosa,  NM 

31.  Comrnunilv  School  District  16, 

BrookI>u.NY 

32.  Buffalo  Public  Schools.  Buffalo,  NY 

33.  Charlotte  Mecklenburg  Schools,  Charlotte,  NC 

34.  Turtle  Mixmtain  Schools,  Bclcoim,  ND 

35.  Cleveland  I\ibUc  Schools,  Cleveland,  OH 

36.  Greenville  County  School  District, 

Greenville,  SC 

37.  Brazosport  IndcjKndcnt  Sclux)l  District, 
Freeport.  'I'X 

3S.  Fort  Bend  Independent  School  District, 

Sugar  Land,  I'X 

39.  Spring  Independent  Sch(x>l  Drsirict, 

Houston,  I'X 

40.  Albemarle  County  Public  Schools, 
Charloucsvtllc,  VA 

41.  Henrico  County  Public  Schools,  Richmond.  V  A 

42.  Spokane  Public  School  District  8 1 . 

Spokane,  WA 

43.  Mercer  County  Schools.  Princeton.  W  V 


National  Science  Resources  Center 


l-;icmentan'  Science  Leadership  Institute  Rcuninn 
Friday,  Marcli  27,  1992 
Mariner  Room,  Back  Bay  Hilton 
1:30  p.ni.  -  3:00  p.m. 


Opening  Remarks 
Doug  Lapp 

.\'SRC  Executive  Director 

Introduction  of  Alumni  and  (Jucsts 
Moderator; 

Pam  Tickle  (’89) 

Staff  Developer,  Office  of  Instruction 
Fall  River,  Massachusetts  Public  Schcxals 

Leadership  Institute  Alumni  Progress  Reports 

Moderators: 

Melanie  Barron  (’91) 

Coordinator  of  Science 

Cambridge,  Massachusetts  Public  Schools 

Sandra  Spooner  (’91) 

Assistant  Superintendent  for  Curriculum  and  h 
Cambridge,  Massachusetts  Public  Scluxtis 

Science  and  Technology  for  Children  (S  fC): 
Field  Testing  STC  Units 
Joe  firiffith 
STC  Project  Director 

NSRC:  Future  Plans 
Sally  Shuler 
S’SRC  Deputy  Director 

Closing  Remarks 

Olive  Covington 

NSRC  Director  of  Outreach 


NSRC 


The  National  Science  Resources  Center  (NSRC)  is  operated  by  the 
Smithsonian  Institution  and  the  National  Academy  of  Sciences  to  improv 
the  teaching  of  science  in  the  nation’s  schools.  The  NSRC  collects  and 
dis.scminates  information  about  exemplary  science  teaching  resources, 
develops  innovative  science  curriculum  materials,  and  sponsors  outreach 
activities  to  help  school  districts  develop  and  sustain  hands-on  science 
programs.  The  NSRC  is  located  in  the  /Vrts  and  Industries  Building  of  the 
Smithsonian  Institution  in  Washington,  D.C. 


Sponsors  of  NSRC  Programs 

Amoco  Foundation 

Digital  Equipment  Corporation 

Dow  Chemical  Company  Foundation 

F.l.  du  Pont  de  Nemours  and  Company 

1  le  wlett-Packard  Company 

John  D.  and  Catherine  T.  Mac  Arthur  Foundation 

National  Science  Foundation 

U.S.  Department  of  Defense 

Li.S.  Department  of  Education 

The  W.K.  Kellogg  Foundation  Endowment  Fund 
of  die  National  Academy  of  Sciences 
and  the  Institute  of  Medicine 


ASSOCIATION  OF  SCIENCE  MATERIALS  CENTERS 


Advisory  Board  Members 


David  Babcock 

Director,  Elementary  Science  Program 

Board  of  Cooperative  Educational  Services 

Monroe  2  -  Orleans  Counties 

71  Lyell  Avenue 

Spencerport,  NY  14559 

(716)  352-1140 

(716)  352-1157  (fax) 

Brian  Bennett 

Math/Science  Training  Specialist 
Educational  Services  District  114 
105  National  Avenue,  North 
Bremerton,  WA  93812 
(206)  692-3239 
(206)  479-0998  (fax) 


Chuck  Hardy 
Assistant  Superintendent 
Curriculum  and  Instruction 
Highlinc  School  District 
15675  Ambaum  Boulevard,  SW 
Seattle,  WA  9816f) 

(206)  433-2361 
(206)  433-2351  (fax) 

Joe  Premo 

5973  Quebec  Avenue  North 
New  Hope,  MN  55428 
(612)  533-W)86 


Larry  Small 

Science/Health  Coordinator 
Schaumburg  Sch(X)l  District  54 
524  East  Schaumburg  Road 
Schaumburg,  IL  60194-3597 
(708)  885-6677 
(708)  885-6frf)0  (fax) 


Judi  Backman 

Math/Science  Coordinator 
Highline  Public  Schools 
15675  Ambaum  Boulevard,  SW 
Seattle,  WA  98166 
(206)  433-2458 
(206)  433-2131  (fax) 


Leslie  J.  Benton 
Former  Coordinator 

Instructional  Materials  Processing  Center 

Fairfax  County  Public  Schools 

6840  Industrial  Road 

Springfield,  VA  22151 

(703)  256-4414 

(703)  256-0702  (fax) 

Richard  McQueen 

Specialist,  Science  Education 

Multnomah  Education  Service  District 

220  Southeast  102nd  Avenue 

P.O.  Box  16657 

Portland,  OR  97216 

(503)  257-1624 

(503)  257-1519  (fax) 

Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 

Smithsonian  Institution 

Arts  &  Industries  Building,  Room  1201 

Washington,  DC  20560 

(202)  357-2555 

(202)  786-2028  (fax) 

Becky  Smith 
Editor 

Scicnce/Social  Studies  Resource  Center 

Mesa  Public  Schools 

143  South  Alma  School  Road 

Mesa,  AZ  85202 

(602)  898-7815 

(602)  890-7365  (fax) 
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Association  of  Science  Materials  Centers 


Advisory  Board  Members 


Bill  Smith 

Resource  Teacher 

Mesa  Public  Schools 

Social  Science  Resource  Center 

143  South  Alma  School  Road 

Mesa,  AZ  85202 

(602)  898-7814 

(602)  890-7365  (fax) 

Emma  Walton 

Science  Supervisor 
Anchorage  School  District 
4600  DeBarr  Avenue 
P.O.  Box  196614 
Anchorage,  AK  99519-6614 
(fX)7)  2f)9-2274 
(W7)  269-2222  (fax) 


Susan  Sprague 

Director,  Science/Social  Sciences 

Mesa  Public  Schools 

143  South  Alma  School  Road 

Mesa,  AZ  85202 

(602)  898-7815 

(602)  890-7365  (fax) 
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Association  of  Science  Materials  Center 
Fourth  Annual  Meeting 


March  28,  1992 


Room  105 

Hynes  Convention  Center 
Boston,  Massachusetts 


NSRC 

m  National  Science  Resources  Center 

SMITHSONIAN  INSTrn;  r!OS‘— NATIONAL  ACADF.MYOf  SClF>fCF-S 


National  Science  Resources  Center 

Association  of  Science  Materials  Centers 


SMITHSONIAN  INS  I  ITUTION  NATIONAL  ACADEMY  OF  SCIKNtrt  S 


The  Association  of  Science  Materials  Centers  (ASMC)  is  a  technical 
assistance  activity  of  the  National  Science  Resources  Center  (NSRC) 
Outreach  Progrtun.  ASMC  is  a  nationwide  organization  of  school  districts 
witli  centers  that  supply  teachers  with  the  equipment,  materials,  and 
training  they  need  to  teach  a  hands-on  elementary  science  program. 
Representatives  from  school  disU’icts,  education  service  centers, 
uiiiverbiiies,  and  museums  meet  annually  to  share  information  and 
re.sources  that  can  be  used  to  establish  effective  hands-on  science 
programs  for  children  and  teachers.  The  annual  meeting  of  ASMC  is  held 
each  year  in  conjunction  with  the  national  convention  of  the  National 
Science  Teachers  Association. 


I  he  National  Science  Resources  Center  (NSRC)  was  established  in  198.“' 
by  the  Smithsonian  Institution  and  the  National  Academy  of  Sciences  to 
improve  die  teaching  of  science  in  tlic  nation’s  schools.  Located  on  the 
M.ill  in  WiKhingtcn.  D.C.,  the  NSRC  collects  and  disseminates 
inU'rmation  about  exemplary  .science  leaching  resources,  develops 
innovative  science  curriculum  materials,  and  sponsors  ouU'each  activities 
to  help  school  districts  develop  and  sustain  hands-on  science  programs. 
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Smithsonian  Institution-National  Academy  of  Sciences 
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Association  of  Science  Materials  Centers 

Annual  Meeting 
March  28,  1992 
8:15  a.m.  -  12:00  noon 

Agenda 

8:15  a.m.  Registration 

8:30  a.m.  Welcoming  Remarks 

■  Susan  Sprague 

Director,  Science  and  Social  Science 
Mesa,  Arizona,  Public  Schools 

8:40  a.m.  Performance-based  Assessment  for 

Inquiry  Center  Science  Teachers 

■  Sabra  Price 

Program  and  Evaluation  Research  Group 
Lesley  College 
Cambridge,  Massachusetts 

9:30  a.m.  Small  Group  Discussion 

10:30  a.m.  Overview  of  Chemical  Education  for 

Public  Understanding  Program  (CEPUP) 

■  Herb  Tliicr 
Director,  CEPL'P 
Lawrence  Hall  of  Science 

11:30  a.m.  Small  Group  Discussion 

12:00  Noon  Plenary  Session  and  Closing  Remarks 

■  Reports  from  Groups 

■  Closing  Remarks: 

Susan  Sprague 
Sally  Shuler 
Deputy  Director 

National  Science  Resources  Center 


Sponsors  of  NSRC  Programs 

Amoco  Foundation 
Digital  Equipment  Corporation 
Dow  Chemical  Company  Foundation 
E.I.  du  Pont  de  Nemours  and  Company 
Hewlett-Packard  Company 
John  D.  and  Catherine  T.  MacArthur  Foundation 
National  Science  Foundation 
U.S.  Department  of  Defense 
U.S.  Department  of  Education 

The  W.K.  Kellogg  Foundation  Endowment  Fund 
of  the  National  Academy  of  Sciences 
and  the  Institute  of  Medicine 
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Fourth  Annual  Meeting 

National  Science  Teachers  Association 
National  Convention 


Boston,  Massachusetts 
March  28,  1992 
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Association  of  Science  Materials  Centers 
Fourth  Annual  Meeting 
March  28, 1992 


The  Association  of  Science  Materials  Centers  (ASMC)  is  a  nationwide 
organization  of  school  districts  with  centers  that  supply  teachers  with 
the  equipment  and  materials  they  need  to  teach  a  hands-on  clcmcntarc-  sci¬ 
ence  program.  Representatives  from  school  districts,  education  service 
centers,  universities,  and  museums  meet  annually  to  share  information  and 
resources  that  can  be  used  to  establish  effective  hands-on  science  pro¬ 
grams  for  children  and  teachers. 

TTie  annual  meeting  of  ASMC  is  held  each  year  in  conjunction  with  the 
national  convention  of  the  National  Science  Teachers  Association.  This 
year's  ,-\S.MC  program  will  include  a  discussion  of  performance-based 
assessment  strategies  for  hands-on  elementary  science  programs,  led  by 
Sabra  Price  ol  the  Program  and  Evaluation  Research  Group  of  Lxsley 
College  in  Cambridge,  Masstichusetts. 


T(an  mnt’  to  attend 
the  Jourth  .'Annual  ?t(eetin£  of  the 
.'It.'oeiation  ofScunee  'Matenals  Centciy. 

fVvS'CT  i\[(itiorta( Com>entwn 
Saturdati,  “March  1\V,  1^32 
8:15  a.m.  to  12:50  p.m. 

“Jyoom  105 

9{i(nc^  Coni>entioti  Center 
'Boston,  Massac/iiisetts 

F  or  reservations,  call  Charmane  Bcverlv  at  the  N.SRC 
(202).?57-25,S5 
hy  Tuesday,  March  24.  ]9')2 


ssniH'sONl  ‘  N,  IN'i  ItTl  I  K)N  S^nONAl.  A(:^l>KMV  ()l‘  Sf'JI-  N^f  S 


ASMC  IS  a  networking  activity  of  the  National  Science  Resources  Center 
(  NSRC)  Outreach  Program.  The  National  Science  Resources  Center  is 
by  the  Smithsonian  Institution  and  the  National  Academy  of 
Sciences  to  improve  the  teaching  of  science  in  the  nation's  .schools.  The 
NSRC  collects  and  disseminates  infonnation  about  exemplary  science 
leaching  resources,  develops  innovative  .science  curriculum  materials,  and 
spvuisors  outreach  activities  to  help  school  districts  develop  and  sustain 
hands-on  science  programs.  The  NSRC  is  located  in  the  Arts  and 
Industries  Building  of  the  Smithsonian  Institution  in  Washington,  D.C. 


Sponsors  of  NSRC  I'rograms 

Amoco  Foundation 

Digital  Equipment  Corporation 

Dow  Chemical  Company  Foundation 

F.I,  du  Pont  de  Nemours  and  Company 

1  lew  leil-Packard  Company 

John  D.  and  Catherine  T.  MacArthur  Foundation 

National  Science  Foundation 

L'.S.  Department  of  Defense 

U.S.  Department  of  Education 

nie  W.K.  Kclk'gg  F'oiindalion  Endowment  Fund  of  ihc 
Naliorial  Academy  of  Sciences  and  the  Institute  ol  Medicine 
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